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so badly as to make the machine a palp 
able and disgraceful failure. 

A discussion of tools from the men’s 
standpoint, with Mr. 
Nicol, brings out the fact, emphasized in 
other that, in England as in 
America, there are tools and tools, and no 
matter which tool 
been built in, its quality and adaptation to 
its purpose depend much upon 
whether a first-class, or a second or third- 


such a man as 


ways, 


country a may have 


will 


class builder constructed it. American and 
English lathes differ perhaps more radi- 
cally than any other of the standard ma- 
chine tools. For what we would call slug- 
ging, i. e., for taking heavy cuts with 
coarse feeds, I am convinced that the Eng- 
lish lathe is in the main better fitted, but 
its gap, which is clung to with very great 
I am equally well con- 
It neces- 


persistency, 1s, 
vinced, an objectionable feature. 
sitates a lop-sided carriage and a low lead- 
screw, and I find that the most progress- 
ive men here generally are disposed to 
recognize it as objecticnable and to say 
that it is better to put work into a lathe 
which will swing it anywhere over the 
shears. I sawa gap lathe blocked up the 
other day with pieces of rough bar iron 
under the head and foot stocks, and I saw 
another one with the lead-screw passing 
across the gap at such a hight that not 
more than half the depth of the gap 
could have been utilized without first re- 
moving the screw. Mr. Nicol, with expe- 
rience with both gap and gapless lathes, 
prefers them without. 

RESTS ON SMALI LATHES— 
HEAVY GOODS. 


COMPOUND 


The general opinion here, however, is 
that our lathes are not strong enough, 
and the chief point of weakness is in the 
rest. This difficulty arises chiefly, no 
doubt, from the fact that American lathes 
cannot be sold here without a compound 
rest. They will have a compound rest 
whether or no, on all lathes, from the 
largest to the smallest, and the result is 
that compound rests are fitted to lathes 
of small swing, not one in a hundred of 
which would have them if they were to be 
used at home, and which, on this account, 
have not received the attention they 
should have. The slides are in most cases 
too narrow, and the parts too thin and 
light for anything like good cuts, especi- 
As a matter of fact they do 
lathes of 


ally in boring. 
break them, and if 
small swing are to continue to be sent over 
here and meet in competition the English 
lathe, they must, in my opinion, be gen- 
erally strengthened, in this particular, es- 
pecially. They do not, I think, generally 
forge as close to size as we do, and they 
take heavier cuts in the smaller lathes. 
Generally speaking, however, I have so 
far failed to find the enormously 
heavier cuts and faster rates of working of 
the standard machine tools which I am 
continually hearing about. I have 
cuts being taken by the best English tools 
which our lighter and poorer grades of 


American 


here 


seen 
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tools would not take, but on the other 
hand our best tools would easily equal 
any performance I have thus far seen, and 
in fact do so as a regular thing. 1 am 
speaking now of the heavier class of ma- 
chine tools and comparing the best makes 
of both countries—such tools as are used 
at the London & Northwestern Railway 
shops at Crewe. Unfortunately heavy 
American tools are not very plentiful over 
here, and the best heavy American tools 
are exceedingly rare. I think if a sprink- 
ling of them could be put at work here 
we would hear a different story regarding 
American tools being too light, and the 
fact would be more generally recognized 
that when our best builders build a tool 
for heavy work it is a heavy tool—heavy 
enough. 
DIFFERENT METHODS OF WORKING. 
Differences in methods of working con- 
tinually appear however, and it is not easy 
to change these. One shop proprietor 
told me that his men thought the carriage 
on the American lathe moved entirely too 
slowly by hand and he had changed the 
gearing to make it move faster. It was 
a lathe of about 20-inch swing with a long 
bed, and the objection arose from experi- 
ence in running the carriage back by hand 
the full length of the bed. The proprie- 
tor showed me by the pantomimic process 
how distressingly fast the man had to 
turn the hand-wheel and how slowly the 
carriage moved. Of course an American 
would encounter no such difficulty. He 
would see to it that the carriage always 
moved freely and when he had occasion 
to move it the full length of the bed would 
simply push it along as fast as he could 
walk. The change of gearing would spoil 
the lathe for an American lathesman, be- 
cause it would destroy all possibility of 
delicate and sensitive movement of the 
carriages but the Englishman uses the 
compound rest for such movements and 
prefers it. The Englishman thinks his is 
best and neither will come to the other's 
way of thinking very readily or very soon. 
AUTOMATIC AND TURRET 
MACHINES. 
automatic 
etc., such as are 


USE OF 
When it comes to screw- 
machines, turret lathes, 
used in bicycle manufacturing and to some 
extent in other lines here, it is quite cer- 
tain they are far behind our own prac- 
Their tool making for such work 
is not generally good, there is a general 
lack of appreciation of such machinery, 
and it is usually not tuned up to anything 
like its proper An American 
friend of mine, who manufactures such 
machinery and whom I accompanied on 
an expedition to see some of it working 
in bicycle factories, gave vent to his feel- 
ings when he remarked, “You see how it 
is, Miller; it’s like putting a grand piano 
into a dwelling of a Hottentot.” I agreed 
with him, but, of course, there are excep- 


tice. 


pitch. 


tions to this, i. e., factories where they are 
doing very well. 
They very generally 


hesitate to use 
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lard-oil for cutting steel, and depend upon 
soap suds or soda water, with the result 
that not nearly so much work can be got- 
ten out of the tools. Lard oil costs more 
here than with us, but still it is demon- 
strated that its use here pays when proper 
means are taken to recover it from chips 
and work. That which is made here is 
said to be much more generally doctored 
than the American oil, and the American 
is preferred when the advantage of using 
oil at all is understood, as it usually is 
after a builder has insisted upon its use 
as a condition to getting out a decent 
amount of work, with his machines. 

HOW THINGS ARE SOMETIMES DONE. 

As an example of how things go I may 
relate the experience of Ambrose Swasey, 
whom I had the pleasuré of accompany- 
ing on a tour of inspection of bicycle 
factories in a town not far from Birming- 
ham. Warner & Swasey’s hub making 
plants are largely used here and the ob- 
ject was to see some of them in use. The 
first factory we went into exhibited some 
engineering work I had not expected to 
find here. The line shaft was supported 
in boxes bolted direct to the lower chord 
of the wooden roof trysses, on top, with- 
out any means of adjustment or swivel- 
ling arrangement; the boxes were not 
over 114 diameters long, had no oilers on 
them and no drip cups, the surplus oil 
simply running down over the beams to 
which the boxes were bolted and dripping 
to the floor, except when a workman, 
whose position on the floor made it neces- 
sary, had tied on a bunch of waste to ab- 
sorb it, and thus prevent the oiling of his 
neck. 

The hub forming machine in this shop 
was found to be working at about half 
its normal rate. When asked why the 
slowest rate of feed was used the answer 
was that when a faster feed was attempted 
the spring collet slipped in the chuck. As 
no such experience had been encountered 
before the feed was put up fer the pur- 
pose of seeing how it looked when slip- 
ping. The entire spindle stopped, and it 
was of course clear that the friction clutch 
in the head was slipping and needed a 
little adjustment to make it clutch tighter. 
A little judicious use of the screw driver 
soon made it drive all right and next the 
counter-shaft friction slipped and had also 
to be adjusted; then the belt slipped and 
had to be taken up. Then the speed was 
increased and the machine was soon work- 
ing at its normal rate. Nothing more had 


been done to it than was designed to be 


done when started up, or at least soon 
after starting, regular provision having 
been made for such adjustments. On this 


machine the universal joiats of the oil- 
pipes leaked and complaint was made of 
elaborate shield having been 
made to catch the oil which spurted out 
continually. It was found that a cock 
near the delivery was partially closed, 
probably thought 
much oil was being pumped onto the tools 


this; an 


because it was too 
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When this was opened the leaking ceased. 
When they changed from back gear to 
direct driving, or vice versa, they first 
stopped the machine, then threw the gears 
in or out, then threw the friction clutch 
in the head and then started up the ma- 
chine again, thus effectually destroying all 
advantage of the friction clutch in the 
head. In this connection it might be perti- 
ment to inquire if it would not be as well 
to abandon the eccentric in the back gears 
of such machines and fix the gears per- 
manenily in place on a plain shaft. It 
would be cheaper and the gears would 
then have to remain where they are really 
intended to remain, i. e. in engagement. 
E. P. Bullard has for some time followed 
this plan and it seems to answer every 
purpose. 

An important difference between the 
American and the British workman of 
that class was shown when, upon leaving, 
the man in charge of the plant plainly 
signified his desire to drink the health of 
Mr. Swasey at Mr. Swasey’s expense and 
received the coin required for the purpose. 
The tipping custom is becoming more and 
more prevalent in America, but American 
shop workmen certainly are very far above 
participation in it, as I suppose the best 
mechanics here are also. 

At two other places visited the same 
afternoon the machines were found to be 
doing fairly well, but in both the speeds 
were slower than normal. And it is here 
certainly not a matter of harder stock, be- 
cause American stock was being used; it 
having come to be quite generally believed 
here that a certain American concern 
makes the best steel for such things as 
hubs, cones, etc., and tons of it are being 
sold here. 


APPRECIATION OF THE ‘‘ AMERICAN 


MACHINIST.”’ 

If the contributors of the “American 
Machinist,” and American machinery men 
generally, whose intelligence, liberal mind- 
edness and enterprise make such a paper 
possible, could hear all the complimentary 
expressions regarding the paper that I 
hear over here I am sure they would feel 
highly complimented and gratified. It is 
freely credited with having done a most 
important work in connection with the 
introduction of American machinery over 
here. We have many readers here who 
show by their familiarity with the sub- 
jects treated that they miss nothing of 
importance from the front cover page to 
the last one and they declare that if they 
never see an American shop they are yet 
with us in spirit. 

The new shop of John Roper at Wol- 
verhampton is a model of its kind; at 
least to American eyes. He makes bicy- 
cle parts and with rare exceptions his 


He be- 


equipment is entirely American. 


lieves in our methods and tools and keeps 
ir touch with us by reading regularly, the 
journal which I am frequently assured is 
the only one that amounts to much for 
those who are interested in shop practice 
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and machinery. I have with me the for 
eign mailing list, and when any given firm 
is mentioned to me as being particularly 
progressive and enterprising, or as hav- 
ing a particularly good and well-managed 
place, I am sure to find on the list the 
name of that firm or its manager, and to 
find on visiting the place that I am no 
stranger there, and that the 
American mechanics as set forth in our 
columns is generously appreciated. 


work of 


A CONTINUOUS PLANING MACHINE. 

The works which go on under the name 
of Chas. Taylor, in Birmingham, are 
owned and operated by his sons. They 
make machine tools of the pure English 
type, mostly for brass work. I saw here 
a curious experimental machine designed 
to do planing continuously, and they very 
kindly started it up to show its working. 
I inclose a photograph, which, though not 
a very good one, may serve to show the 
principal features of the machine. There 
are two columns, between which is a sad- 
dle that is fitted to both of them, and can 
be adjusted vertically. On this is a platen 
which can be fed through between the 
columns, and this holds the work. Con- 
necting the columns at the top is a cross- 
beam, the lower side of which is a gibbed 
slide, and the endless chain of blocks seen 
above passes through this. They fit the 
slide closely like the ram of a shaper, and 
the drive is so arranged, that they are 
pushed through—not pulled; thus bring- 
ing no stress upon the connections when 
at work. The pinion at top merely takes 
up the slack, the main drive being below 
at the right, and the blocks moving from 
right to left when cutting. In each block 
are two cutters, and on each block are 
rack teeth. At the left the slide is extended 
outside the column a little, and at this 
point an emery-wheel is mounted which, 
when in use, is raised by a cam just as 
a cutter passes over it, and thus each cut- 
ter is ground in place with the proper 
clearance, and ali at the same hight. It 
will be think, that this is 
rather a bold and original piece of work, 
and it has surfaced a block 2 ft. by 6 in. in 
two minutes. Two feet is the extreme 
length taken by the machine, and it is, of 
course, clear that if made to take any in- 
creased length, its rate of planing would 
be correspondingly increased. In other 
words, a piece 4 feet long would be sur- 
faced in the same time, were the machine 
built to take work of that size. 


conceded, I 


A CENTRAL GALLERY. 

The machine stands on what to me is 
rather an interesting variation of the gal- 
lery idea, which in this case is an out- 
growth of somewhat peculiar conditions. 
Instead of the gallery being at the sides 
of the shop, as usual, it is in the middle, 
the 


arranged about as shown in 


The roof is prac- 


and is 
accompanying sketch. 


tically all glass, and is the main, if not 


the only source of light. As will be seen, 


the gallery is, of course, fully exposed to 


19-409 


the light, and that portion of it at each 


side of the gallery lights the floor below; 
the space under the gallery getting light 
the gallery, 


are 


from each side. The sides of 


instead of being carried up straight, 
at right angles to the roof, thus interfering 
Hand- 
travelling cranes cover the heavy tool and 
erecting floors,and lighter tools are placed 

There 
are better lighted shops (with saw-tooth 


with the light as little as possible. 
} 


below as well as upon the gallery. 








roofs), but this makes the best possible 
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use of the available light, and at the same 


time utilizes what would otherwise be 


waste space. 
CUTTER GRINDERS WITH BALL SLIDES. 

I noticed some cutter grinders in this 
shop, one feature of which at least is ad- 
mirable. The slides run upon hardened 
steel balls, and they not only move with 
very pleasing freedom, but they do not 
clog up with emery dust and refuse to 


work at all. They need no lubrication,and 


the idea is, it seems to me, an excellent 
one, 
SOME EXPERIENCE OF REPRESENTA 


TIVES. 

In Birmingham I Wm. B. Mur- 
dock, who is here in the interest of the 
Pratt & Whitney He is a 
shop man who has paid special attention 


met 


Company. 
recently to automatic machines, and is 
meeting with very good success here in 
introducing them. Naturally he has some 
interesting experiences to relate growing 
out of the differences in shop and business 
customs, and, among other points, says 
you must not introduce yourself as “rep- 
resentative.” You will get better 
attention if you are a principal. Failing in 


much 
that, you must be an “engineer,” or in 
many cases they do not care to bother 
with you. There seems to be a reason for 
this, in the fact that they understand that 
an engineer will be prepared to discuss 
mechanical matters intelligently, and in 
detail, and can draw up specifications and 
arrange for the systematic manufacture 
of a given piece or machine and arrange 
the plant for it. This is a large portion of 
his work at present. Next to this. and 


especially in some sections, you must wear 
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a silk hat and a frock coat. As we express 
it, they 
they seem illy adapted for a business at 
tire 

In the same place I met also Mr. Gould, 


‘cut ice,” though to an American 


who represents Jones & Lamson, and is 
Lathe, 
success now, though at first its novelty 
Mr 


the machine to be copied here as soon as 


introducing the Flat Turret with 


made it slow work Gould expects 


English tool builders become somewhat 


less rushed with orders, but thinks it can- 
not be made so cheaply of equal quality, 
unless their methods of manufacture are 
also adopted. He says that when he tells 
a British friend that with a shop working 
about 125 men they turn out 18 to 20 of 


these lathes per month, weighing 20 to 22 


cwts. each, it is regarded as a pretty tall 
story, and very naturally so in a shop 
where a man was actually observed to 
take 2'4 hours time facing up a gear wheel 


which in the Jones & Lamson shops 


would have taken a boy not over 15 min- 
utes. This also seems like a tall story, 
but I have no doubt is literally true, 


though, of course, it does not by any 
means represent the best, nor probably the 
average practice here, but only the prac- 
tice of quite a number of old shops which 
somehow manage to live in competition 
Mr. Gould says he has 
the 


with the others 


seen such work being done by old 


hand tooling process. 


AN ENGLISH TOOL, SHOP. 


\mong the busiest of tool shops in 
Birmingham is that of H. W. Ward & 
Co., a new concern which is composed of 
men formerly connected with the older 
Archdale & Co. They 


ideas, a new shop and 


establishment of 
have advanced 
new tools, among them some of American 
speaking, they 


origin, which, generally 


do not think very highly of. Their ob- 
jections to the lathes are the familiar ones, 
and they are building engine lathes on 
which they are doing good work, but they 
are strictly English, and in an American 
shop would certainly be as little liked as 
ours are in Ward's shop. It is evident 
from an inspection of what they are doing 
that they do not hesitate to adopt such 
American ideas as commend themselves 
to them; not in the sense of being mere 
copyists only, however, for they modify 
and adapt to suit their own market; espe 
cially making everything heavier. It is 
not the custom here to provide a drill 
with all sorts of feeds as we fre 
lever, wheel and worm, and 
quick-return. This idea of a drill-press 
has commended itself to this firm, how 


ever, and they showed me a machine em 


press 


quently do 


bodying these features as well as internal, 
concealed back-gears and automatic feed 
The 


of any 


release machine was nevertheless 


not a copy American machine, but 
heavier—longer and larger sleeve on the 
spindle, and generally more in accordance 
with the prevailing idea that a machine 


tool ought to work 30 to 50 years and still 
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be good, to secure which they do in some 
cases | am convinced sacrifice something 
of those qualities of handiness and con- 
venience which we pay so much attention 
to and generally consider of commanding 
importance This drill-press appeared 
convenient enough, however, and aroused 
my admiration. It represents a type of 
tool, which there is some reason for be 
lieving will before long be generally pro- 
duced 
prove to be our most formidable competi 


here, and which will eventually 


tor in the market, i. e., a line of tools em- 
bodying our best ideas, but heavier and 
otherwise made to conform more nearly 


to British ideas. 


AN AMERICAN BLUNDER. 


In a Birmingham shop I was shown an 
American heavy milling machine intended 
for such work as is ordinarily done upon 
the planer. There was an outboard sup- 
the 
move vertically upon a post by means of a 
with the 
screw which raised and lowered the spin- 
order to 


port for cutter arbor, arranged to 


screw connected by gearing 


dle carrying saddle. In get a 
long cutter, such as the machine was evi 
dently intended to use, on or off the arbor, 
out the bolts 


it was take 


which held the outboard post, disconnect 


necessary to 
the gearing and remove the post—a most 
unpardonable blunder in construction, and 
one well calculated to inflict serious in 
jury upon American tool trade here. For 
tunately for my own peace of mind the 
machine came from a builder whom I 
personally have never regarded as being 
first the 


but a knowledge of the relative 


in the rank, indeed quite con 
trary; 
standing of American tool builders can 
not be expected here generally, and in 
deed some ludicrously erroneous opinions 
on that point have been expressed to me 


on several occasions by Englishmen. 


MR. AUSTIN'S WORK. 

Of course TI went to see Mr. H. Austin, 
whose letter criticizing American machine 
tools appeared in our columns some time 
He has 
consider our best builders and some not 
He is 


inventor and paten 


ago. tools from what I 


some 


from our best. a man of ideas on 


mechanical subjects, 
tee of some very ingenious improvements 


in sheep shearing machines, which are 


manufactured in large 
Australian, 
the 
somewhat 


numbers, 
but to 


prin 
cipally for the SOT 


extent also for American market 


The 


hair clippers, but is arranged to drive very 


machine resembles our 


rapidly by power. All working parts are 
of steel, hardened and ground, and good 
work is being done upon them. <A new 
department of the works is just being 
fitted up to produce bicycle parts, and it is 
\merican machinery gen 
"a 


equipped with 
erally, if not solely: a circumstance whic 


gives evidence of the fact that though not 


regarding all or perhaps any of our tools 


as bevond the possibility of improvement, 


he yet appreciates their good qualities 
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ONE-HALF OF POSSIBLE PRODUCTION— 
AN EXAMPLE OF THE USE OF 
CAST GEARS. 

An interesting place to visit is the shop 
of the Accles Company, which is in a sub- 
urb of Birmingham, and the chief busi- 
ness of which is the production of fixed 
ammunition—sporting and for military 
purposes, up to the largest sizes, though 
they also make bicycle parts and are build- 
ing and equipping for making steel tubing. 
Mr. Accles who, though he has been here 
a long time, is an American, and I be- 
lieve commenced his mechanical training 
at Colt’s Armory in Hartford, says with- 
out reserve that with the same factory in 
America he would produce twice as much 
When I asked him how this could 
be he said he would get it out of the peo- 
Asked if it were not possible to take 


a given job known to be slack and tune it 


work. 
ple. 


up to the required pitch, he said “Yes, per- 
haps it would be possible if you could stay 
by it long enough, and at first you think 
you will do it, but after a time you con- 
clude you wont do such wonders and will 
in a measure accept things as they are.” 
The establishment, which is a large one, 
and part of it quite old, is equipped al- 
most exclusively with American machine 
tools, and Mr. Accles declares he has no 
use for any others. 

Those who have been considering the 
refinements of elevating screws for planers, 
as brought out in recent discussions in 
our columns, would be interested in seeing 
an English planer here, which has bevel 
gears for the elevating screws with cast 
teeth; which seems to me about as vile a 
thing to do as to it would be to put cast 
gears into a watch movement. F. J. M. 
Manchester, Eng., May roth. 

A A A 


Flexible Metallic Tubing. 

tube illustrated herewith 
a recent United States 
sritish sub- 
We re 


produce the sections of the tube here as a 


The 


is the subject of 


metallic 


patent, the patentee being a 
ject and a resident of Germany. 


matter of general mechanical interest. The 
tube is made, or may be made, in parallel 


rings, as shown in Fig. 1; or helically, as 





METALLIC 


FLEXIBLE TUBING. 


de- 


property of flexibility to a certain 


in Fig. 2 It evidently possesses the 
sirable 
a decided 
Che 


latter feature might perhaps be taken ad- 
for 


extent, and it would also have 
tendency to elongate under pressure 
vantage of for gages or automatic 
pressure regulating devices instead of dia 
leaky pistons now frequently 
The 


Frankfort-on-the 


phragms or 


employed patentee is Solomon 


Frank. Main, Germany. 











June 3, 1897. 

Hub-Forming and Drilling Ma- 
chine. 

The accompanying half-tone 

bicycle hub forming and drilling 


shows a 
machine 


containing some new features, among 
which will be noticed once a special 
drive for the twist drill mounted on the 
turret, which is obtained through a ball 


and socket shaft connected by bevel gears 
to the countershait. 
is to give 


The purpose of this 
an increased speed to the drill 
so that the hole 
time required by 


may be finished in the 


the forming operation 
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turret to the machine enables additional 


operations to be performed on bicycle 


hubs over those of forming and drilling 


such as counterboring and _ threading. 
This turret will be seen to be of a new 
construction, having the usual arrange- 


tools, and in 
the 


ment of holes for 


. iwing 
recelving 


addition an annular T-slot around 


base for receiving such tools as are suited 


to that method of mounting. The turret 


will also be seen to be fitted with an as- 
sortment of stops—one for each tool—an 
arrangement which in a great measure 
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The machine 


Is turn! 





friction head ; - in automatic chu 
feeding attac 


operator to grip, feed 


bar and to throw the back gears 
out, without stopping the machine 

[he machine is the | duct of t 
Davis & Egan M I Compa 
Cincinnati, O 
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The ball and socket and telescopic joints 
enable the drill to be swung around with 
the turret movement without disconnect- 
ing it. The drill is provided with oil pas- 
sages that are connected with the oil sup- 
ply pump by means of the special tube 
shown. Roughing and finishing form- 
ing tools—the former serrated to break 
up the chips—are mounted upon the two 
sides of the hub rest, 
collar upon the cross-feed screw enables 
accurate diameters to be produced with- 
out the use of calipers. The addition of a 


while a graduated 





BICYCLE HUB MACHINE, 


facilitates the setting of the tools, as each 
one is adjusted for its own work alone 


and without regard to the setting of the 


tools which have performed previous 
operations. These stops revolve auto- 
matically with the turret, so that the 


proper stop is always position for the 
tool to which it belongs. 

It will be seen that while this machine 
is more especially a hub-making machine, 
the 

the 


tools can be quickly 


a regular turret 
attached 


it is at time 


lathe, as 


same 


hub and its 


removed 


rest 


bar two inches in diameter by means of a 


piece of string, a little sand and some 


grease. The prison officials afterwards 
made some experiments in the same line 
and found that the feat could be accom- 


plished in five hours. We remember hav- 
ing seen, a great many years ago, a cast- 


ing guarding the corner of a bridge pier, 


and probably three-quarters of an inch 
thick, which had been cut entirely 
through at the corner in half-a-dozen 


grooves by the towlines of canal 


boats. 


passing 
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Twist-Drill Grinding Attachment. 

We illustrate herewith a portable rig 
readily attachable to any common emery 
grinder or grindstone and capable of 
grinding twist drills with all the accuracy 
of the special and elaborate twist drill 
grinders. In Fig. 1 the device is shown 
clamped to a small emery grinder as in 
actual use, while in Fig. 2 the same device 
has been clamped to a board with a wheei 
in proper relative position, and showing 
more clearly the details and mode of oper- 
ation. 

The clamps at the side are attachable to 
the edge of the trough or plate and ap- 
proximately opposite each other. The V- 
rests are adjustable both vertically and 
horizontally. Exactness of adjustment is 
not required in the position of the clamps 
relative to each other, nor in their 
tance from the wheel, nor in the hight of 
the V-rests, nor is it necessary that the 
face of the emery wheel or grindstone be 


dis- 


true, nor that in taking a second cut both 
horizontal screw nuts be operated. Exact- 
ness in manipulation as in the usual ma- 
chines for twist drill grinding is not neces- 
sary. The drill holding bar may be lifted 
out of the V’s when not in use and other 
grinding may be done on the same wheel. 
The drill is placed as shown and moved 
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resting the two edges of the flute on a V- 
knife edge plate, where it is held securely 
by one hand. The gage is turned or 
slipped to one side out of the way, and 
with the other hand grasping the shank 
end the device is oscillated and moved on 
the V’s clear across the face of the wheel 





Fig. 1. THE GRINDER IN USE. 

or grindstone. The drill is then turned 
over, and the other lip ground in the same 
way, perfectly even lips being secured. To 
grind the rear of the lip, as suggested by 
Prof. Sweet, or to grind flat drills, the ap- 
paratus is slid along the face of the wheel 


without oscillating. It is pointed out tha: 








Fig. 2. A PORTABLE 


forward or backward by loosening the 
knurled binding screw on the splined rod 
until the point of the drill touches the gage 
at the mark corresponding to the diameter 
of the drill. A finer adjustment may then 


be made by operating the knurled screw 
at the end of the shank of the drill against 
which it abuts, the other end of the drill 





TWIST-DRILL 


GRINDING ATTACHMENT. 


the distance from the center of the hori- 
zontal bar, relative to the distance of pro- 
jection of a given size drill (hence the 
gage) and the passing of the drill clear 
across the face of the wheel, the angle and 
the oscillating movement solve the prob- 
lem of grinding twist drills successfully, 
and in a manner obviously impossible to 
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do by hand or except by resort to a com- 
plicated and more or less expensive ma- 
chine. 

The apparatus is made, in four sizes, 
grinding drills from o to 2 inches, by the 
Appleton Manufacturing Company, Phila- 
delphia. One set of the clamps and V's 
will carry all four sizes. 

A A A 


A Canadian Example of Heavy Fly- 
Wheel Construction. 

We show herewith some interesting 
views from the interior of the shops of 
the Laurie Engine Company, of Mon- 
treal, which illustrate some processes 
used there in connection with the con- 
struction of heavy fly-wheels which pos- 
sess points of interest and novelty. 

Fig. 1 shows a horizontal boring, drill- 
ing and milling machine, the operation 
in progress being that of milling off the 
joints of a heavy segmental fly-wheel, the 
method of doing the work being obvious 
from the illustration. 

In laying out the segments, the Laurie 
Engine Company use a table of natural 
sines by which the chord for a given angle 
of segment can be determined with any 
required degree of accuracy, while errors 
of construction are reduced to a minimum. 
A planed board is attached to the casting, 
extending to the center of the shaft; 
an arc is drawn on the wheel rim 
and the chord laid down with prick punch 
marks. In setting the first arm on the 
milling machine, the board is left in piace 
the center point and extremity of the 
chord are set parallel with the frame of the 
mzchine, and the pivot pin seen in Fig. 1 
is located. When finished, a gage is made 
from the face of joint to the guide edge 
on milling machine, and the following 
arms are then set to this gage at the rim, 
the location of the hub ends being deter- 
mined by the pivot pin. 

Fig. 2 shows the same wheel in the 
lathe with the operation of turning just 
completed. It will be seen that the wheel 
is turned upon its own shaft and practi- 
cally its own bearings, although a por- 
tion of the shaft nearer the wheel than 
the actual journal is employed to carry 
the.weight. The shaft is carried in tem- 
porary bearings which are made of frame 
castings babbitted up in each case to suit 
the shaft being turned—the babbitt being 
removed, remelted and poured again 
should the next shaft be of different size, 
as, of course, it usually is. The lathe will 
be seen to be a pit lathe having some 
features which are not always found in 
such tools, the head as well as the tail 
stock being arranged to slide endwise 
upon the bed so as to admit the shaft, 
while the tail end of the bed slides on the 
foundation to open or close the pit. 

Were positive alignment of the shaft 
with the lathe necessary, a good deal of 
time would, of course, be consumed in 
securing such alignment, but, in point of 
fact, the necessity for this alignment is 
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Fig. 2. A 100-TON FLY-WHEEL 


IN THE LATHE. 
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obviated by the use of an equalizing 
driver between the face plate ot the lathe 


and the end of the shaft. This equalizing 


driver will be seen upon the face plate and — 
through the arms of the wheel in Fig. 2, O O ; 
but its construction will be more apparent Y 30" -—~ 
from the outline drawing, Fig. 3 which ~ ry 

om e ( | ‘ d ‘ | gy. 3, In whic 2 ag " 
ais a two-armed sp der secured to and \ 





driving the shaft; / 


» 1s the face pl ite of the 
lathe, and c is an intermediate floating or 


equalizing picce driven by the face plate 


oc 
‘o) 


and in turn driving the spider Two 


links, de, connect the face plate with the 


es ~ 
floating piece while two others, fg, con ‘ oe oh 


nect the latter with the spider It will A 


+ 





Rib 
~~, 


be seen that this construction provides for = 


1 1 


any slight lack of alignment, and drives 





] 


the shaft with a uniform turning effort 
and without side pressure in the beat 
ings. lo prevent end motion of the shatt, 
false or wabble centers are introduced be 
tween the lathe centers and the centes 
holes in the ends of the shaft. one of which 
will be seen at the end of the shaft nea 
est the observet 
In operation the wheel is assembled 
piece by piece mn the late Phe shatt 
with the wheel center ts first put in th 
. lathe and the first scement put in place 
The reaming attachment, which will be 
seen attached to the bearing which car 


ries the shaft, is then brought into play, 





the bolt holes are re uned and the bolts st 


American Machin 
put in place. this reaming attachment bx 
‘ ing driven by a rope drive from a small Fig. 3 


engine not seen in the illustration. After THE EQUALIZING DRIVER 





Fig. 4. PIT LATHE WITH GAP CLOSED UP. 
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the first segment is in place the others 
are added one at a time until the wheel 
is complete. The T-links shown in place 
are temporary ones used during the con- 
struction of the wheel only. They are, 
in fact, bolts having right and left threads, 
and are screwed into place warm, so as to 
get an effective grip on the work. After 
the wheel is finished it is taken down one 
segment at a time, no floor work being 
done on it. One of the advantages of this 
method is, of course, that the crane hand- 
ling the work can be much smaller than 
would otherwise be n cessary The wheel 
shown in the picture is 24 feet in diameter 
and 100 long tons in weight, the section of 
the rim being 


approximately 24 inches 


square. The capacity of the lathe is such 
as to take in wheels up to 30 feet diameter 
by 7 feet face. 

Fig. 4 shows the same lathe arranged 
for doing small work, the bed having been 
slid on the foundation to close the gap. 
\nother arrangement, not shown in the 
picture, the 


be done 


enables hub to be bored or 
lacing to 


It is needless to say that wheels so 
made run true 


A A A 
“Aerine,” or Liquefied Air.* 
BY EDWARD A. 
While in New York, and during this 
past month of April, 1897, I have had th 
pleasure of 


RIX. 


vitnessing some experiments 


and of experimenting myself with lique 


fied air, which I believe 
be called “‘Aérine.”’ 


In one or 


in the future is to 


two laboratories in Europe 


air has been liquefied in extremely small 
quantities, 


but nothing of importance has 


been learned of its properties or of its 


possibilities in physical or engineering 
economy. 
On March 19, 1897, W 


Scotland, 


Hampson, of 
Glasgow, that hi 
bes 


had succeeded in liquefying air commer 


announced 


cially, at a pressure of eighty-seven atmos 


pheres. A telegram in o1 


ie of the New 
York papers about April 1, 1897, an 
nounces that Professor Linde, of Ger 
many, has succeeded in liquefying air 


commercially and producing it at a 


very 
small price per cubic foot. How long 
previously to the announcement of the 


success of these experiments these gentle- 
had perfected their apparatus I 
know not, but I believe that Mr 
New York, than 
twelve months ago, and possibly longer, 
the 
Probably to him is due the honor 


men 
Charles 
E. Tripler, of more 


succeeded in accomplishing same 
thing. 
of being the pioneer in this proposition 
The secrecy which was imposed upon me 
when I first witnessed these experiments 
has by special request and for the purpose 
of this particular occasion been somewhat 
lightened, and I am permitted to speak 
in general on the subject. 

I look upon the commercial produc- 


* Conclusion of a lecture delivered to the 


engineering students of the Leland Stanford, 
Junior, University, May 


3, 1897. 
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tion of 


dis 


covery, and I think the future question of 


aderine as a Very important 


economy in motive power 1s intimately 


associated with this 


air, at 


liquid Compressed 


pressures ranging from_ 1,000 
pounds upward, is conducted from an air 
receiver through a small pipe, is retrig 


erated to expel its moisture, and is then 
conducted into the apparatus which lique 
fies it without the 
and it 


completely, use ol 


chemicals of any kind, flows trom 


this apparatus in a stream about the size 


ot a lead pencil (in the apparatus whicl 


I saw) into a glass insulated receptacle, 
containing about two gallons. I saw this 
receptacle filled in a very short time. Of 
course, being in an open vessel aérin 
has no pressure, but its temperature is 


approximately —385° Fahr., or 445 de 
atmosphere at 60° Fah 


grees below the 


Inasmuch as it is boiling rapidly on th 


surface, owing to its absorption of 


from the atmosphere, it looks like car 
bonated milk, but upon dipping some 
of it out in ae glass and_= observ 
ing its color through the glass, it ha 
very much the appearance of ordinary 
water, and about the same weight. Its 


temperature 1s very deceptive tor as it 


runs from the condenser one may allow it 


the fingers for a shor 


ove! 


space of time, and it 


appears to have the 
The truth 


matter is that it does not 


atmospheric temperature 


however, of the 


come in contact with the fingers at all; 


the hand being somewhat like 480 deg 


warmer than the liquid, it throws the h 


quid into a spheroidal state and interposes 


between it and the finger a film of atmos 
pheric air. The sensation is very much 
like pushing one’s hand into a bag of 
feathers or into a mercury bath, allowing 
of course, for the difference in 


weight 


between the mercury 


] 11n ersed 


Iowever_r, 


Vo 


s 


liquid a sufficient time 


tact, the flesh would be burned, the sam: 


as if it were exposed to 440 degrees of 
heat, measured above the atmospheri 
temperature I test tube of 1 inche 

diameter, having a couple of pounds o 
mercury in the bottom, is immersed in 


solid 


hammered 


aérine, the mercury will be frozen 


in a few seconds, and may be 


out and otherwise manipulated the same 


as lead An alcohol thermometer ot 


large size will be frozen instantly upon 


being immersed in the liquid 


An idea of the tremendously low range 


of temperature may be gathered from the 
that it will several minutes to 


fact take 


thaw out the small bulb of this thermome 
it with the palm of the 


ter by covering 


hand. That is one of the peculiarities 
noticed at 


the 


which ] 
that 


of these substances, 


these low temperatures, surfaces 
of these frozen substances were not suffi- 
the heat 


condition, ex 


ciently large to absorb fast 


enough to restore their 
cept after a considerable length of time 
A tablespoonful of aérine poured on 


about a fluid ounce of whiskey will freeze 


it at once into ts s, giving the whole 
the appearance and color of cyanide otf 
potassium. This y be ptied out on 
a table, and will remain frozen in that 
condition for fully five minutes 

One thing that impressed me was that 
WHhI1le i mo i tl Was prac- 
t1 illy irrest t Ss tempel iture e 
odor was pr tly t, show t 
these part W { the e 
of smell ely p ent the 
temperatt 

\ teacuptiu ‘ p ed on top ot 
k of cold w r¢ ph 
dal state instant fi es of about 
half the size of at ry ‘ h 
fly around on the sut eaving trail 
of white vapor behin« 

\ | I I ( ‘ r 
( ttor iturated W t] l Wi be 
charred and : \ ; if 
it wer put in an oven and browned, 
though n i pI nt 
Its evaporat \ 1 it iy 
be carried about ber of hours 

in open vé ( tl t entirely dis ip 
pe ng It probably rept nts a l 
pression of about d atmos 
pheres, and wou Ma 
fined space, and at 60 degrees tempera 
ture, represent a pressut ! ynewhere 
om ten to twelve thousand pounds to 
the square 11 

Of cour t ! lisapp ig 
to hav bsolute zero m 
pletely upsé¢ WI ve have vays 
appreciated tl t that it was a purely 
theoretical conceptior nd while it was 
perfectly possible to think of a point 
where air w d ! ur vas 
not possib to t | t having oO 
volume St not being able to prove 
to the ontra ve | ( epted the ab 
solute zero i possil reality Of 
ourse, tl b based upon the 
propositio t air w per nent gas 
It expernn vey thie Kl lt lat 
I have just ( ti \ find that ta 
temperatu Ss r changes its 
physi tat vit p it itent heat 
and be ‘ juid, bringn to play 
1 new series of phenomena which are not 
at all consistent with the equations which 
we have depended upon At about 425 
it becomes a solid, after which we know 
of no means of further changing its state, 


so that 461, the absolute 
possibility both in conce 
zation 

Just what aérine has to do with thermo 


dynamics I must leave you at present to 
im not permitted to say, 
and 
remarkable developments. 


A A A 


200 men employed by the 


conjecture, for | 
but I know of 
other 


some look for many 


More than 
Metropolitan Street Railway Company ot 
New 


extra 


York City are now receiving an 


compensation of 25 cents per day 
because no complaint against them was 
made by either passengers of officers dur- 


ing the past year 
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Facing Nuts True. 

In the average machine shop, and in 
many shops that are above the average, 
there is still some carelessness as to the 
proper facing of the nuts which are used. 
No one, of course, needs to be told that 
the face of the nut should be true, but 
there are very many nuts constantly being 
used that ae not true. The first machine 
operation upon the nut is almost invari- 
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provide all that is required for facing 
nuts true. The stock screws upon the 
lathe spindle and may probably hold two 
or three sizes of nut arbors, say 7% to 1%. 
The washer with the spherical back, of 
course, accommodates itself to the untrue 
face of the nut so that it will be able to 
bear properly upon the thread all the 
way round. The little helical spring keeps 
the arbor always pushed out against the 



























































For Facing Small Size Nuts 


Fig. 1. 


ably the tapping of the hole. Sometimes 
a drill is run through the hole first, but 
that does not change the situation. The 
tapping is practically never true with the 
face of the nut. The face also is rough 
and crooked or irregular of itself. The 
nut may be screwed upon an arbor, the 
thread and also the shoulder of which may 


be true, but when the nut fetches up 
j f 
LL 
——____. 
\ = 
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Fig. 2 Fig. 3 
FOR FACING NUTS TRUE. 


against the shoulder, the face of it being 
untrue, the nut must be tipped upon the 
thread and consequently cannot be faced 
true with the thread. After the first side 
is faced untrue, the other side will be faced 
parallel with it, and neither will be true. 
The chuck shown herewith, Fig. 1, 


which we take from “Locomotive Engi- 
neering,” was designed by Mr. A. J. 
Kline, foreman at the Meadows shops of 
the Pennsylvania Railroad. 


It seems to 


‘For Facing Large Size Nuts 
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Locomotive Engineering 


NUT-FACING CHUCK. 


edge of the key, or takes up the slack. 
The nut is screwed against the spherical 
backed washer with the key pushed in, 
and when the nut is faced a slight tap on 
the small end of the key will release the 
nut so that it can be run off by the fingers. 
A tight fit is not required for the thread 
with this arrangement. There might be 
a little gib hook upon the front edge of 
the small end of the key so that it would 
not drop out when backed. The spheri- 
cal backed washer being loose there may 
be a little possibility of dirt or chips get- 
ting behind it, but even then it would 
still be pretty sure to bring the nut true. 

It is so easy to provide means for get- 
ting the nuts true that there is really no 
excuse for having them otherwise. The 
nut arbor may be made as in Fig. 2, with 
the spherical bearing just the reverse of 
that shown in Fig. 1, and without the key 
business, and it will still face the nuts true. 
Or the arbor may be made with a square 
shoulder and a washer with a raised rib 
upon each face, Fig. 3, may be used for 
the nut to pitch up against, one of the 
ribs being at right angles to the other 
so that the nut would be able to tip in any 
direction to accommodate itself to the 
thread. After the first side was faced true 
these precautions or devices need not be 
used for the second side. 





June 3, 1897. 


Letters from Practical Men. 


Rolls and Rolling Millsk—A Shop 
Discussion. 
Editor American Machinist: 

I send you a few notes ef an informal 
lecture which was given on the above 
subject by our superintendent, Mr. Frank 
Mossberg, to the shop foremen and as 
many of the employés as saw fit to at- 
tend. All were cordially invited, and a 
large number availed themselves of the 
opportunity to be present. It was one of 
the first of a series of talks, or lectures, 
given by Mr. Mossberg, the idea being to 
take up each type of machine manufac- 
tured by the company, and show the use, 
and also abuse, that this machine is sub- 
jected to. 

The meeting was held in the room for 
finished stock, on the upper floor of the 
factory. A medium-sized rolling mill, or, 
as the boys call it, a 4x6 mill, fitted with 
roller bearings, was belted up for the oc- 
casion. The first part of the time was 
devoted to actual experiments with the 
mill by rolling down a piece of sheet 
metal, and showing how distortion of the 
metal was caused by improper setting of 
the rolls, and also how the same could 
be corrected by proper handling of the 
same. 

The rolls were then set together as 
tight as possible, and a piece of britannia 
metal, about 2 feet by 2 inches and .o50 
thick, was fed into the rolls, and as it 
came through on the other side, was re- 
duced in thickness to about .oor. The 
mill was running slow, probably not over 
10 feet per minute, and as the stock was 
reduced in gage to one-fifth of the 
original thickness, a better illustration of 
the flowage of metal is seldom seen; as 
on one side of the roll it was coming 
away at a speed of about 10 feet per min- 
ute, while on the opposite side it was 
entering at the rate of one-fiftieth of that 
speed. 

A number of samples of plate were then 
exhibited, showing how work which was 
really the result of bad rolling would be 
laid to the rolls themselves. Another 
sample was exhibited, showing at regular 
intervals a depression in the rolled metal, 
which was clearly the result of a small 
bunch or projection on the rolls, not- 
withstanding that the same had been care- 
fully ground and lapped in the universal 
grinder. This was the result, as explained 
by Mr. Mossberg, of a blow being struck 
on the roll with a hammer (which, by the 
way, is one of the tests used to ascertain 
the degree of hardness given to the roll 
by the tempering process),and which made 
itself evident by swelling out after the 
roll had been carefully ground to size: 
very much as a blow struck into a piece of 
wood might swell out after the surface 
had been planed down to remove all ap- 
pearance of the same. This may be a 
pretty hard thing for some of the readers 
to believe, but if they ever have the pleas- 
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ure of regrinding, at their own expense, 
a pair of rolls which have this fault, it 
may help them materially to believe it. 

The methods of testing the pressure 
borne by the rolls when used on sheet 
metal were then explained, showing that 
the roller bearings with which the mill 
is fitted, often stand a pressure of 20,000 
pounds per square inch of the projected 
area of the journal. The various parts of 
the machine were then gone over in de- 
tail, as the housing, wobblers, and also 
the advantage of the spiral, or, as it is 
usually called, the “herring-bone”’ style of 
gearing. 

The method of rolling gold-plated stock 
was then explained; the workmen taking 
an ingot of brass composition, say, 4 x 12 
inches by 15-16 inch thick, and a rolled- 
gold plate of equal size and about 1-16 
inch thick. These are mechanically 
cleaned, and after they have been so pre- 
pared, nothing is allowed to touch the 
surface of either gold or brass composi- 
tion. The two metals are then placed in 
close contact and are held by platers’ 
clamps, while the silver solder, which is 
really a fine silver meal, is placed along 
the edge, and a brazing heat is taken 
on the whole; it is then taken to the rolls 
and reduced to whatever thickness may 
be desired; but no matter what that thick- 
ness may be, the proportion of 16 to 1 
(this is no argument in favor of silver) 
will be maintained. The gold plate is 
often rolled down to, .o10 thick, 
which would make the thickness of the 
gold less than .oor. 

The difficulties of making large hard- 
ened rolls for silversmiths’ work were 
then touched upon, as well as the method 
of casting and finishing chilled rolls, it 
being impracticable to successfully harden 
and finish rolls of cast steel of over 12 or 
14 inches diameter. By the way, if any 
of your readers have any information on 
this subject, I should be pleased to hear 
from them. 

The employés were then cordially in- 
vited either to ask for any information 
which had not been given, or to make 
any suggestions as to better methods of 
tempering the rolls, or testing the hard- 
ness of those which had been through the 


say, 


process. 

In answer to an inquiry from one of the 
foremen, as to the best test which could 
be had to show if the rolls were properly 
hardened, Mr. Mossberg said, to get them 
of a sufficient hardness to suit the roller 
was a very difficult matter, and in spite of 
the utmost care, soft spots will be found 
in the roll which will not show up until 
the same has been in actual use. (I would 
like to hear through these columns from 
any roller who has experienced this par- 
ticular trouble, and if he has found any 
certain way of remedying the same just 
let him tell us how it is done.) 

One of the workmen then took the 


floor, and described in a graphic manner 
some of the disadvantages met with in 
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using the rolls in the shop, and how the 
same might be overcome. 

At the conclusion of the lecture, a vote 
of thanks was tendered Mr. Mossberg 
for the information he had given in his 
inimitable manner. 

I think that meetings of kind, 
where employer and employés meet on 
equal ground, must invariably result in a 
harmony of feeling and good-fellowship 
which, I am sorry to say, is but too sel- 
dom met with in large manufacturing 
establishments. 


this 


J. L. Lucas, 
With the Mossberg & Granville Mfg. Co. 
A e 


Horse-Power and Time. 
Editor American Machinist: 

Allow me to call your attention to a 
mistake you have made in answering 
Question No. 75, second section. 

You say, “And if the work were done in 
one minute, it would represent 

443520 
ry 13.42 horse power 
33000 : 
if the work were done in one hour, then 


the herse-power would be 


This is radically wrong, as you have 
already used the factor, time, in dividing 
by 33,000 foot-pounds, which represents 
one horse-power, according to the ac 
cepted form: One horse-power=33,000 
pounds raised one foot in one minute, or 
33,000 foot-pounds. The factor, time, is 
embodied in your divisor (33,000 foot- 
pounds) and it is wholly unwarranted to 
use it a second time. 

The horse-power of the problem in 
question is 13.42, whether for one second 
or for one year. 

Your error is in 
power as the unit of quantity of work, in- 
stead of the unit of rate at which work is 
done. 


considering horse 


HENRY E. FISHER. 


[The question referred to, it will be 
remembered, the work that 
could be done by a certain volume of 
compressed air at a given pressure, and 
it was computed that the work would be 
443,520 foot-pourds, and this would be 
13.42 horse-power for one minute, which 
our correspondent kindly concludes is all 
right. Now, dropping the decimal and 
calling it 13 horse-power, and changing 
the train of mechanism so that a single 
horse could do the same amount of work 
in 13 minutes, would it be proper to call 
the single horse a 13 horse-power horse 
or to say that he exerted 13 horse-power? 
Suppose that by the application of an ad- 
ditional or a different train of mechanism 
a man was enabled to do the same amount 
of work in two hours, would it be proper 
to call that man a 13 horse-power man, or 
to say that he exerted 13 horse-power? 
It really looks to us as if our answer was 


was as to 


correct.- 


27-417 


A Special Mechanical Movement 
Wanted. 
Editor American Machinist: 

I would be very glad if any of your read- 
ers could suggest some satisfactory means 
by which I can produce the following 
movement. I have a number of points 
arranged along a straight line 4% inch 
apart, and I want to extend them as wide 
as 4 inch apart, the distance between the 
points to remain equal, and the points 
always to be in a straight line for the en- 
tire distance. ie Se Be 

[It seems to be well to submit this ques- 
tian to our readers. The lazy tongs move- 
ment will doubtless occur to many, but 
some one may be able to suggest some- 


Ed. ] 


thing better 








A Surface Milling Cutter. 
The half-tone, from an old photograph 


shows a surfacing milling cutter designed 


about a score of years ago by Mr. Francis 
H. Richards, of Hartford, Conn., the 
prolific inventor of tools and mechanical 
devices. Since its invention it, or cutters 
of the same type, have been in constant 
and satisfactory use for a special line of 
The cutter shown is about 8 inches 
made, 
as shown, of eight similar sectors. These 
are about an inch thick and each is held 
to the central hub by a tap bolt from the 
back, the tapped hole in the steel coming, 
say three-quarters through it. The radial 
edges of the sectors butt together and, of 
course, support each other all around. It 
will be noticed that no cutting tooth upon 
either sector is radial, and, as all the teeth 


work 


diameter, and the cutting face is 


upon each sector are parallel, no two of 
them are at the same angle to the radial, so 
no chattering or waviness can appear up- 
on the surface cut. A simple little rig 
being employed to hold the teeth parallel 
in the grinding machine, it is a simple 
resharpen the cutter. The 
course, removed from the 


matter to 
sectors are, of 
hub when this is done. 
A A A 
Mr. C. A. Johnson, general manager 
of the Gisholt Machine Company, Madi- 
son, Wis., sailed for Europe on Wednes- 
day, May 26th. 
A A A 
Mr. Joseph Flather, of Flather & Co., 
Nashua, N. H., sails from Boston on 
Saturday, the 29th, for a two months’ trip 


abroad. 








118-28 


Sere . nea Try . ony 
or a6 


Dy? Borys oe 
Published Thursdays by 


American Machinist Publishing Co., 
256 Broadway, New York. 


John A. Hill, President and Treasurer. 
C. A. Hansmann, Sec’y. 
A 7 A 


Editoral Department. 
Fred J. Miller, Chief. 
Frank Richards, ) 
F, A. Halsey, 
Edward P. Buffet, 


A Aa A 


Associate Editors. 


Illustration Department. 
A. L. Donnell, Chief. 
4A A A 


Advertising Department. 
C. P. Day, Eastern Representative. 
J. M. Wakeman, Western Representative. 
A A A 
Space in advertising pages only is for sale 


We invite 
machinery 


corresptndence on subjects pertaining to 


Vame and address must aways be given, though 
not necessarily published, 


Communications for or relating to the reading col- 
umn should be addressed to the Editor 1/1 business 
communications should be addressed to the Company. 


Subscribers can have their mailing address changed 


as often as they desire Send hoth old and new 
addresses, Those who fail to receive their papers 
promptly will please notify us at once. Date on wrap 
per cenotes week with which subscription érpires 


A aA A 


SUBSCRIPTION PRICE: 


$3.00 a year in advance, postage prepaid in the 
United States, Canada and Mexico. 


$4 00 a year to other countries, postage prepaid. 


Entered at Post Office, New York, as second- 
class mail matter. 


For Sale by Newsdealers, Everywhere. 
No back numbers beyond 1896, 
A A A 


Getting Advice for Nothing. 

Not long ago the head of a prosperous 
manufacturing firm wrote to a mechanical 
engineer in whose judgment he had confi- 
dence, and who happened to be an ac- 
quaintance, but in no sense an intimate 
friend, saying that it was becoming neces- 
for them to new and larger 


sary get a 


boiler for the increasing needs of their 


prosperous and growing business, and 
asking which of two boilers of decidedly 
different types he would recommend—ad- 


dressed and stamped envelope enclosed. 
The letter was promptly answered, show- 
ing which boiler was best under the cir- 
cumstances, and giving reasons for the 
The 

The 


ceived a letter of thanks, and that ended 


choice. boiler recommended was 


adopted mechanical engineer re- 
the matter 

\s a matter of fact, the victims of this 
sort of thing are themselves responsible 
for it, and only they can apply the remedy. 
As long as such advice can be had for 
nothing, nothing will be the market price 
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of it. The manufacturer above spoken ot 
certainly would not have expected to re- 
ccive professional advice from a lawyer or 
a doctor and pay for it with personal 
thanks only, and there is no reasen why 
professional mechanical or engineering 
advice should be any cheaper. Engineer- 
ing is as truly a learned profession as 
either law or physic; for equivalent knowl- 
edge and skill its acquisition costs cer- 
tuinly as much in time, money and brains 
and the special advice which the trained 
engineer or the mechanic of large experi- 
ence is qualified to give should be valued 
and paid for accordingly. It is altogether 
too common to be able to get mechanical 
engineering advice without expecting to 
pay for it. Of 
highly what is got for nothing. 


course, no one values 
So far 
as a man can be successfully imposed 
to that the 


less respected, and especially by the man 


upon, he is extent so much 


who practices and profits by the imposi- 
tion 
While we 


constantly advocating a liberal policy in 


are sufficiently on record as 


the matter of interchanging ideas and in 
upon methods 
the the 
shops, we certainly do not wish to be un 


formation bearing shop 


and practices between men of 


derstood as equally favoring the giving 
away of too much for nothing to the 
world at large. The practice, while evi- 


dently unprofitable, is also not only be- 
Work 


squarely paid for is expected to be and 


littling, but distinctly demoralizing. 


usually is honestly and thoroughly done 
Work that it is known can bring only 


thanks, and perhaps not that, will be 
turned off in the easiest way possible. 
Even conscience is not reliable unless 


paid for its services. Advice will be given 


without proper investigation of the facts; 
be announced without 


conclusions will 


sufficient data to warrant them. The man 
will suffer in reputation, and must de 
teriorate in habit and practice, while the 
stimulus of appreciation, as evidenced by 
just remuneration, would have an oppo- 
site and quickening and elevating power. 


It is really the greater time required by 


the engineer for preparation and_ full 
equipment that acts to place him in the 
false position we are speaking of. The 


graduate of the law school or of the medi- 
cal college can at once open his office and 
take his fee from his first caller and from 
each that comes after. The graduate with 
the title of M. E. 
can at open an 
sulting engineer, but must usually work 


very rarely indeed 


once office as a con- 
for years on a salary, and in this position 
he is quite likely to be successfully and 
continuously pumped for gratuitous ad- 
vice or And besides the 
school graduates there are also those who 


information. 


are rising or who have risen from the 
ranks and still are qualifying for the high- 
There is 
departure 


est positions of responsibility. 
defined point of 


which all will recognize as that from which 


no sharply 


professional standing may be reckoned, 
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and so appreciation is slow to take defi- 
nite form. 

We believe it true in mechanical and en- 
gineering matters, if it is not indeed true 
everywhere, that good advice and correct 
only be furnished by 
it to be 


rect, and who also know approximately 


information can 


those who know good and cor- 


the value of it, and knowing that value, 
justice to self, to the trade or profession 
and to the world should insist upon ap- 
proximately adequate payment 


A A A 
Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

(82) R. E. W. Pittsburg, Pa., 
instructions for making blueprint paper 
A.—You will find this information given 
in detail in Question 30, which appeared 

in our Questions and Answers column 
of March 4th, this year. 

(83) X. Y. Z., Buffalo, N. Y., asks if 
the United States or any other govern- 
ment has offered a premium for the in- 
vention of perpetual motion \.— No; 
governments are not in such foolish busi 
ness. Dismiss all thoughts of perpetual 
motion from your mind. 


asks for 


(84) “Inspectcr,” Dayton, O., asks: Do 
gage manufacturers, either for themselves 
or for the general market, use a “high or 
low grade of carbon steel’? Also, are 
there any advantages in using “low-grade 
carbon steel,” and, if so, what are they? 
A.—The question is a somewhat vague 
one, as made for so many dif- 
ferent purposes. As they are usually ex- 
posed to wear, at some point or all over, 
they, or some parts of them, usually re- 
quire to be hardened, so that they must 
be made of high-carbon steel. The only 
advantage in using low-carbon steel 1s 
that it is usually cheaper and also more 
easily worked. 


gages are 


A A A 


The Hartford Meeting of the Ameri- 
can Society of Mechanical 
Engineers. 

The thirty-sixth meeting of the Amer- 
ican Society of Mechanical 
was held in Unity Hall, Hartford, Conn 
last week, being called to order by Chair 
of the local committee, at 9 
Mr 
spoke of the wonderful growth of the 
Hartford 16 
years ago. welcome 
by Mayor the 
thereto by President Warner, followed 


Engineer 


man Billings, 
o'clock Tuesday evening. Billings 
society since its meeting at 
The 


Preston, 


address of 
and reply 


President Warner’s remarks were very 
happy, referred the 
fact that the products of Hartford fac- 


tories are known in their several depart- 


and especially to 


ments as the best. Following this, came 
an informal reception and conversazione, 
with refreshments, in the basement of the 


same building. 
WEDNESDAY MORNING SESSION. 


Wednesday morning’s session opened 
little 
ex- 


with a business session, although 


business was transacted. It was 


plained by President Warner that it was 
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the desire of the council that the business 
of the society be transacted, so far as pos 
sible, at the fall New York, 
large number of excursions to 

Hartford 
time 


meeting in 
as the 
about 


manufacturing plants 


would occupy a good deal of 


Aiter the reading of the names of the 


newly elected members, Mr. Henning 
read a proposition to the society from 
the International Association for Unify 


At the Zurich con- 
ference on the unification of testing meth- 
held in Mr 


Henning on behalf of the society, a paper 


ing Testing Methods. 


ods, 1895, and attended by 
was presented on the desirability of estab 
lishing uniform specifications and meth- 
ods of inspection of metals, the object be 
ing to define materials in such a manner 
as to lead to the use of proper materials 
without hampering developments and im 
provements in metallurgy. After discus 
sion, it was agreed that the matter should 
be laid before the society in printed orm 
for further discussion and action at the 
fall 

This completed the business 


meeting 

session, 
and the reading of papers was taken up, 
the title of the first being: 


Diagrams for Relative Strength of Gear 


feeth. 
BY FORREST R. JONES, MADISON, WIS. 
[The paper presents a number of dia 


grams to facilitate the determining of the 
sizes and pitches of gears which are 
able to 


pressure. 


suit- 


withstand a known or assumed 
The assumption is made that 


the pressure is applied to the tooth at its 


top, uniformly distributed across. the 
width of the gear face, and normal to the 
radial plane of the gear which passes 
through the center of the tooth The 


relative values of the force so applied, the 
pitch, and the maximum fibre stress in 
duced, are given in the diagrams. 

A written discussion was presented by 
the 


omission of any factors for the velocity 


Professor Barr, calling attention to 


of the teeth, and for the change in strength 
due to variation in the number of teeth. 


He referred to Wilfred Lewis’s well- 
known experiments and formula, and 
Messrs. Supplee and Kent did the same, 


the general tenor of the discussion being 
that the paper was rather antiquated in 
treatment Reference 
the Mr 


published last year, as 


its methods and 


was also made to diagram by 
Hess, 
being an embodiment in graphical form 
of Mr. 
resolved by vote to refer the matter to 
Mr. Lewis for elucidation. Thi 


sion y Mr. Hunt, who 


which we 
Lewis's formula, Finally, it was 


discus 


continued | 


was 
gave the practice of his firm in gears for 


hoisting engines—their pitches ranging 


from 1 to 3 inches. He contended, and 


showed by diagrams of broken teeth, 


that, beyond a certain point, increasing 


the face of gears does not increase their 


strength, and made the further observa 


always the pinion which 


ferred to Mr 


teeth 


tion that it is 


breaks He re 


opinions on shart gear 
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firm had adopted that practice with ex 


cellent results, their being 


Addendum 
Didendum 


proportions 
2 pitch; 
2 pitch; 
. utch + 1 
Clearance = 


> 


Face of tooth 2 


pitch + 1, or more 
if desired for greater durability; 
Working load in pounds 1,050 pitch 
They use the involute profile, and believe 
it the best 
The usual discussion, which began, we 
suppose, with the first cog-wheel, and 
will probably never end so long as gears 
the 


creasing the face of gears indefinitely does 


are made, on question whether in- 
being 
Smith, 
In this 


were dis 


increase their strength, followed, 
participated in by Mr. Oberlin 
Mr. Rockwood and Mr Supplee. 
discussion cast and cut gears 
cussed, to the disadvantage, from all points 
of view, of the latter. This brought out 
from Mr. 
method of 
old, 


excellent 


Henning a _ statement of a 


making cast which, 


had 


results 


gears, 


been recently revived, 


The 


brief, is to make the mold from a cut iron 


though 
with method, in 
pattern, and then bake the mold with the 
pattern in it. The pattern is then drawn 
and the iron poured while the mold is 
still hot 


tern in 


The expansion of the iron pat 
the 


baking mold leaves it free 


when it is to be withdrawn, without any 
need of draft, and was also stated to prac 
tically neutralize the shrinkage of the 
iron and leave the gear of the same diam 
the These 


stated to be in extensive use 


eter as pattern gears were 


in printing 
press work, where accurate are a 


srears 
necessity. In this work they replace cut 
gears, not only answering every purpose, 
but in the 
the presses suspecting them to be other 


many without users ot 


cases 
than cut, as even the tool-marks on the 


pattern will show in the cast gear. In 
reply to a question, Mr. Henning stated 
that gears had been made in this mannet 
up to 48 inches diameter 

On account of his extensive experience 
with gearing, the President called on past 
Fritz for a remarks, and 


Mr 


clusion to be drawn from his experience 


ew 
said that the 


President 
in replying, Fritz con- 
was, that gears should never be used if it 
could be helped 
the influence of 
said that 


So far as the question of 


increasing the face was 
when using wide 
always cut the 


teeth 


concerne d, he 
faced gears he face in 


halves and staggered the 


Experiments in Boiler Bracing. 


BY FRANCIS J. COLE, PATERSON, N ]. 


This is a report of an investigation into 


the holding power, at different tempera 


tures, ot various stvles of firebox crown 
stavs, made by the writer for a prominent 
railroad company The object aimed at 
was to test as nearly as possible under 
the conditions « tual service, and par 


t} ularly to note the relative decrease ot 
he holding power at high temperatures 
Sixteen different tvie of crown stay 


v—-419) 
Ww ec on cit tiie Cl ed be ny mild 
ste “he p ‘ s were heated in 
smal portable ory ciose to a Riehle 
screw-testing machine, and the strain un 
ler which each gave out, and other par- 
ticulars, are here recorded quite fully. A 
iberal supply drawings and half-tone 
are also given Che writer's conclusions 


center rows of the crowr 


Stays s] ive solid button heads or 


rough if the 


nuts to prevent pulling tl 


crown sheet is overheated; (2) grooving 


or cutting out the first thread under the 
head should be 


enlarge the 


avoided (3) 18 18 good to 


end screwed in the 


crown 
sheet directly under the button head, 
making it slightly taper; (4) the argu 


ment that it 1s safer in radial stay boilers 


firebox ends and allow 


that in 


to omit heads on 
tl rough easily so 


1 


water the 


to pull 
case ot low fire will be put out 


ind the pressure relieved, does not seem 


to hold 


sheets are 


good in practice; (5) as crown 

usually higher in front than be 
hind and arched in the center, a few crown 
should be left 


is better to 


stays in the highest point 


without heads or nuts; (6) it 


; 


face the than to 
bolt bend 


tightened up 


sheet with a cutter use 


a copper washer, of to let the 
under the head when it is 


In the sion, Mr 


that the used must 


Henning said 


discus 


materials have been 


very carelessly tested, some of the prop 
erties given being inconsistent with on 


another, and some of the combinations 


ot properties being unknown in any exist 
ing material 


Mr Hartness re 


by tl 


ferred to the = strain 


brought abou 


bolts being d 


ie pitch of long stay 
ifferent from the taps used in 
and said he had ad 

adjustable tandem 
the 


tapping the sheets 


vocated the us¢ ot 


dies a separate dic being used ior 


bolt, locked together, but 
bolt. the ad 


made bv the tap itself 


Adiabatics, 


VOLSON Woop 


two ends ot the 
adjustable lengthwise of the 


justment being 


BY Dt 


Chis was a short paper, but quite math 


matical, its being to show 


purport SOM 

new applications of old principles. 
The paper was discussed by Mr. Rich 
mond in a manner which won expressions 
of approval from all He stated that the 


subject of adiabatics could be put in much 


simpler form than is usual, and without 


using anv calculus, and showed on the 


blackboard what his methods are On 


motion by Mr. Kent, a request was voted, 


imid applause, that Mr. Richmond pre 


sent his treatment of the subject in a 
paper to the society 
Mr. Rockwood 


us¢ acdiabat ( re, anvway 


A New Form of Transmission Dynamo- 


meter. 
BY FREDERICK BEDELL, ITHACA, N. ¥ 
The apparatus forming the subject of 
the paper has not been employed as a 
dynamometer, but | been used for some 
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upon synchronous motors, so that the 
paper, instead of actually describing an 
existing dynamometer, is rather a sug- 
gestion of a design for one. The two 
shafts, from one to the other of which the 
power is transmitted, are in line and with 
their ends close together, with a spider 
on the end of each. These spiders are con- 
nected by suitable springs, which yield 
under the driving strain and allow a slight 
rotary movement of one spider relatively 
to the other. Each spider carries a large 
annular disk, and the two disks face each 
other and lie close together. Each disk 
has a number of inclined and slightly 
curved slots lying across it, the slots in 
the two disks being similar, but inclined 
in opposite directions. Where the slots of 
the two disks cross each other, there is a 
slight opening through which light may 
pass. As the disks turn in relation to 
each other, the point where the slots cross 
each other will be nearer to or farther 
from the center, and when revolving at 
considerable speed, a ring of light will 
be seen which will vary in diameter with 
the power transmitted. 

The device is so extremely ingenious 
and simple, and of such obvious utility, 
that the reading of the paper was received 
with a round of applause. 


Flue Gas Analysis in Boiler Tests. 


BY R. S. HALE, BOSTON. 


The paper describes the apparatus and 
process employed in analysing the escap- 
ing gases from boiler furnaces for the in- 
formation and guidance they may be able 
to furnish in boiler management. The 
diagrams with the paper show the com- 
parative rate of evaporation, temperature 
of gases above the fire, temperature of 
waste gases, percentage of C O, in gases, 
etc. It is shown that gas analysis may 
furnish an explanation of uneconomical 
performances; it will furnish a check on 
markedly erroneous performance; and it is 
further argued that, as gas analysis shows 
the boiler owner where his losses are, the 
gas analysis is a more important part of 
a boiler test than the analysis of the coal 
or the determination of its calorific power, 
which only shows how much his losses 
are. 

Written discussions were presented by 
Professors Connelley and Carpenter, who 
advocated diametrically opposite views re- 
garding the presence of carbonic oxide in 
boiler flue gases—the latter claiming that 
it was never found in amount beyond a 
trace, while the former claimed the op- 
posite. Mr. Kent took part orally in the 
discussion, saying he had had occasion to 
make a number of such analyses recently, 
and his experience coincided with the first 
contention. The conclusion to be drawn 
from his statements was that, at present, 
accurate results in this work are imprac- 
ticable. He also stated that the determi- 
nation of the free oxygen in the gases 
was of primary importance, while the de- 
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termination of carbonic acid alone was 
of very little value. 


Hygrometric Properties of Coals. 
BY PROF. R. C. CARPENTER, ITHACA, N. Y. 


This paper describes a series of tests for 
the purpose of ascertaining the relative 
qualities of various coals with reference 
to absorbing moisture from the atmos- 
phere. A great difference in the absorp- 
tive power of different coals was shown. 
The coking coals of Western Pennsyl- 
vania absorbed the least, then the anthra- 
cites, while the Western bituminous coals 
absorbed much more. The larger sizes 
of coal absorbed less than fine coal. In 
connection with the preliminary process 
of drying the samples of coal, which was 
done by heating for an hour to from 220 
degrees to 240 degrees Fahr., it appeared 
incidentally that no loss of volatile matter 
from the coals occurs at temperatures 
below 300 degrees. 

The discussion was opened by Mr. Hale, 
who differed from the author regarding 
the loss of volatile matter at temperatures 
of 300 degrees. Mr. Kent sustained Pro- 
fessor Carpenter’s position, claiming that 
there is no such loss below 300 degrees, 
while temperatures of 240 degrees to 300 
degrees are necessary to drive out the 
moisture. The paper was further dis- 
cussed by Messrs. Henning and Oberlin 
Smith. 


WEDNESDAY AFTERNOON. 


Wednesday afternoon was devoted to 
visits to industrial establishments. An 
innovation was introduced in this matter 
which worked well. The meeting was 
divided into two parties; all having badge 
numbers below 150 forming one, and all 
above that number the other. The two 
parties visited different establishments, 
the arrangement being reversed on Thurs- 
day. The purpose of the arrangement 
was to avoid the inconvenience attending 
too large a number in a single dele- 
gation. The party to which the writer be- 
longed went to the Pope Motor Carriage 
Works, the Hartford Rubber Works, 
the Pope Tube Works, and the Pratt 
& Whitney Works. At the motor car- 
riage works much interest was shown, 
the carriages being shown in motion, and 
all visitors so desiring being given what 
was, to most of them, their first ride in 
such a carriage. The comments on the 
action of the carriages were very favor- 
able. The carriages are electric, being 
driven by a storage battery. The length 
of run is thirty miles. The Pope Com- 
pany do not believe that the gasoline en- 
gine carriage is at present within sight of 
success. 

At the rubber works, which make the 
tires used on the “Columbia” bicycles, 
and also at the tube works, the interest 
shown was very great, as the operations 
were, to most of the visitors, new. 
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WEDNESDAY EVENING. 


On Wednesday evening a general re- 
ception tendered the Society by Trinity 
College in Alumni Hall was largely at- 
tended and highly enjoyed. 


THURSDAY MORNING SESSION. 


This morning’s session opened with the 
reading of two papers which were dis- 
cussed together, the first being: 


Electricity versus Shafting in the Machine 
Shop. 
BENJAMIN, 


BY CHAS. H. CLEVELAND, O. 


This paper considers only the applicabil- 
ity of electrical transmission in the ma- 
chine shop, and is properly supplemen- 
tary to a previous paper by the same au- 
thor, read at the last December meeting. 
Tables are given, showing costs of appli- 
cationand estimated savings under various 
conditions. Attention is called to the fact 
that, after all, the question of advantage 
and desirability hinges not upon efficiency 
of transmission, but upon the effect on the 
output of product per man and per ma- 
chine. After the question of mechanical 
efficiency is disposed of, there are such 
considerations as the following to be at- 
tended to: Arrangement of machinery to 
facilitate handling work, clear head-room 
for cranes and hoists, light and cleanli- 
ness, control of speed, general flexibility 
of the system, and the applicability of the 
electricity for other purposes. These are 
generally discussed, and some suggestions 
are offered as to the style of motors to be 
employed. 

Following this came: 


Electrical Power Equipment for General 
Factory Purposes. 


BY DUGALD C. JACKSON, MADISON, WIS. 


This paper speaks first of the rapid and 
now extensive application of electric 
power distribution in manufacturing es- 
tablishments. It gives a typical list of ten 
concerns using over 500 horse-power of 
electric motors in their power equipments; 
also another list of ten firms having over 
100 horse-power each. It then discusses 
the relative cost and advantages of elec- 
trical and mechanical power distribu- 
tion. The first cost of electrical trans- 
mission is usually considerably greater 
than the first cost of mechanical trans- 
mission. When a change is made from 
mechanical to electrical transmission, the 
niaterial thrown out by the change is an 
additional charge against the electrical 
plant. The advantages of the contrasted 
systems are then considered. These can- 
not be satisfactorily enumerated here. The 
electrical system is shown to be much 
preferable for most manufacturing con- 
cerns using 100 horse-power or over. 
Separate motors for individual machines 
are not favored for those requiring less 
than 5 to 7% horse-power. Small lines of 
shaft and motors from 3 to 15 horse-power 
are recommended. 

These papers were discussed at length, 
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and at the start the motor-to-each-tool 
men had it all their own way, but before 
the discussion was closed it was made clear 
that belting and shafting still have some 
use. Mr. Rockwood mentioned several 
concerns that had adopted electric driv- 
ing unwisely, bankruptcy followingin some 
cases in consequence of the mistake. He 
thought the least useful place for the elec- 
tric motor to be in a machine shop. He 
likened the enthusiasm of the motor advo- 
cates to that of the high-speed engine 
advocates of twenty years ago, and said 
that the motor, like the high-speed en- 
gine, would be found to have its field, 


but that it was not of the universal 
use which its advocates claimed. Mr. 
Stetson followed with some _ well- 


chosen remarks drawn from his own ex- 
perience, and pointed out the microscopic 
nature of some of the sources of saving 
urged. He considered it settled that in a 
case like that of the works of the General 
Electric Company, with many buildings 
covering a large area, the electric system 
of power distribution is the best, and that, 
on the other hand, in a case like that of the 
Waltham Watch Works, individual mo- 
tors had no place. The dividing line comes 
somewhere between. 

On invitation from the President, Mr. 
Smith Whaley outlined some comparative 
results obtained in two cotton mills of ap- 
proximately the same size, one being 
fitted with shafting and the other with 
motors, and promised to lay more detailed 
information before the society in the near 
future. Following this came a paper on 


Volumnar Contraction of Castings in 
Cooling. 

BY FRANCIS SCHUMANN, PHILADELPHIA. 
This paper is simply an addition to a 
paper, by the same author, presented at 
the December meeting. It received no 


discussion, and was followed by 


The Laws of Cylinder Condensation. 


BY ARTHUR L. RICE, BROOKLYN, N. Y. 


The paper is a formal discussion of the 
subject of cylinder condensation, of the 
circumstances attendant, of the losses re- 
sulting, and of the factors that control it. 
Numerous diagrams and tables are pre- 
sented from the records of different in- 
vestigators of this important subject. A 
formula for estimating steam condensa- 
tion is also given, and computations, by 
means of the formula, are compared with 
actual test data. 

Mr. Lockwood doubted the accuracy of 
the resulting formula, and Mr. Kent criti- 
cised the arrangement of the paper, say- 
ing he had had to search through it in 
detail to find certain facts which should 
be so placed as to be found without loss 
of time. He thought the formula should 
be put in better shape for application to 
a given engine, and that a résumé of the 


conclusions should be added. The next 


paper was 
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Tests of Three Sulzer Engines. 


BY HAMILTON A. HILL, BOSTON, MASS. 


The paper is made up of reports fur- 
nished by Mr. Carl Sulzer, of Winter- 
thur, Switzerland. Mr. Sulzer is a mem- 
ber of the society and one of the firm of 
Sulzer Brothers (Gebruder Sulzer), said 
in the paper to be the largest establish- 
ment building stationary steam engines in 
the world. The engines dealt with in the 
paper were a vertical triple-expansion en- 
gine of 1,300 horse-power, a horizontal 
triple-expansion engine of 2,000 to 2,500 
horse-power, and a smaller engine of the 
same type. The steam consumption 
shown went below 11 pounds per horse- 
The paper is liberally illustrated, 
the dimensions on the drawings, by the 
way, being all metrical. The engines have 
double-seat poppet valves and liberating 
gear. The claimed by the 
makers to be and to remain tight. 

In the discussion, Mr. Lockwood con- 
gratulated the society on the possession 
of the drawings included in the paper. 
He referred especially to the use of pop- 
pet valves, and said that undoubtedly the 
use of such valves had been hindered in 
this country by the overshadowing in- 
fluence of Mr. Corliss. He considered 
the double-seat poppet valve to be emi- 
nently suited to the high pressures of to- 
day. He doubted the extreme figures of 
economy claimed, and called attention to 
the fact of a high vacuum being used in 
all recent tests showing the best results— 
disproving the theory that a high vacuum 
is destructive to economy by its refriger- 
ating effect. 

Professor Jacobus wanted to know who 
made the tests, and stated that analyses 
by Professor Denton and himself showed 
that the final economy of compound and 
triple-expansion engines was about the 
same when the interest on the investment 
was considered. Mr. Supplee described 
the magnificent works of Sulzer Bros., as 
seen by him recently, and stated that 
about half the tools were of 
American make, while probably half the 
remainder were European-made copies of 


power. 


valves are 


machine 


American tools. 
The concluding paper of the session 


was 


Accounting to Determine 


A Method of Sho 
inimum Selling Price. 


Shop Cost and 


BY H. M. LANE, CINCINNATI, O. 


The author of this paper, supplemen- 
tary to a more extended paper upon the 
same topic, read at the December meet- 
ing, has been in correspondence with the 
heads of about forty concerns upon the 
and re-grouping 
features 


subject. By selecting 
from the best 
which seem most desirable, t 


practice those 
he shop cost 
Producer's 


including 


is assumed as the sum of: (1) 
labor; (2) cost of material, 
freight, etc.; (3) plant charge, and (4) 
burden. The plant charge is an hourly 


charge, in addition to charge for oper- 


31-421 


ator, and includes interest and deprecia- 
tion, the tool's cost for power distribu- 
tion. The “burden,” suggested by Fraser 
& Chalmers, is the sum of all expense 
chargeable to the shop except producer's 
and The total for 


yiven period, divided by the 
~ ) 


labor material. any 
number of 
producer hours for the same period, gives 
the hourly burden or the number of cents 
added to 


These four items give the cost up to the 


to be each producer hour. 


oftice door, and then 
be added for office and selling expenses 
The discussion of this paper was long, 


and did not in fact relate, 


a percentage is to 


but rambling, 
remotely, to Mr. Lane’s special 
plan. Mr. Hunt pointed out the error of 


the common practice of charging all the 


except 


expense item against labor, and insisted 
of dividing the charge 
between bor. This had 
been forced to his attention by the large 
portion of their business, in which ma- 


terial left them practically as it was re- 


on the necessity 


material and la 


ceived. 
THURSDAY AFTERNOON. 


The afternoon of Thursday, like that of 
Wednesday was devoted to shop visits, 
the party being divided into sections in 
the manner already explained. The 
writer's party visited the Columbia Bicycie 
works and the works of the Billings and 
Spencer ce... Tee the 
former was a center of interest, especially 
the the 
finished frame and wheels. In both cases 


testing room of 


special appliances for testing 
a load representing a rider of more than 
average weight is applied, and strains 
representing as closely as possible those 
experienced in riding over a rough road 
are applied. In the case of the frame, the 
wheels are removed and the front fork is 
rigidly supported. By means of a short 
crank the rear fork is rapidly elevated 
and depressed, and by two similar cranks 
the the 
two pedals is reproduced on the crank 
hanger. The tested to 
truction, the number of turns of the shafts 
before failure, being about 150,000. Fail- 
ure usually occurs in the upper member 
of the frame, about two inches behind the 


The wheels are revolved 


alternation of pressure on 


frames are des 


stearing head 
by a revolving drum on which they rest, 
the drum having cleats attached represent 


ing obstructions in the road. 
THURSDAY EVENING SESSION. 


This was devoted to a lecture on paper, 


with lantern illustrations on the screen, 


describing the 


History and Development of the Bicycle. 
BY LEONARD WALDO 
fairly described as 


The 


a piece ol 


paper may be 


bicycle worship, the machine 


the culmination of 


being represented as 
man’s hopes and aspirations since he be- 
either, as the 


he race and as embody- 


gan to have crowning 
achievement of t 


ing in its construction a combined know 








leading arts and sciences, to 
The 


writer rides a wheel, but had before sup- 


» of the 


which we can only say, fudge! 
posed this state of ecstacy over it to be 
confined to the newly rich in mechanical 
knowledge, whose education in such mat- 
the 


A number of lantern slides 


ters is confined to what wheel has 
given them. 
of early wheels were shown, one which 
appeared 150 years ago being, except for 
the chain which was replaced by connecting 
rods, practically on the lines of the pres 
ent standard safety machine. Extracts 
from old writings were read which showed 
that enthusiasts on the subject are not an 
exclusive product of the present century. 
Some illustrations of leading 
The lecture was 


of course largely intended as a piece of re- 


excellent 


details were also shown. 


including that of the ladies—for 
We do 


not imagine it is intended to be given a 


creation 


which purpose it was a success. 
permanent place in the transactions. 


FRIDAY MORNING SESSION. 
The opening paper of the session was 
On Rating Electric Power Plants Upon the 
Heat-Unit Standard. 

BY WM. S. ALDRICH, MORGANTOWN, W. VA. 

The paper assumes that in the case of an 
electric plant there should be guaranteed 
a definite output expressed in kilowatts 
1,000,000 B. T. U., 


steam used in the whole plant. 


supplied to the 
The ad- 


vantages enumerated are: 1, It is a simple 


per 


basis, involving quantities easily meas- 
It applies to all plants operated 
3, it forms the 
most satisfactory basis for comparison of 
4, It will facilitate the predetermi- 
the electric 
5, It will provide the most 


ured; 2, 
by any kind of heat engine; 


plants; 
nation of performance of 
power plants; 
economical arrangement of plants; 6, 
Heat-unit specifications will form a proper 
basis of agreements; 7, Contract trials for 
electric plants should be based on heat- 
units; 8, It advance this industry 
along engineering lines. It is agreed that 


the stating of the electric performance in 


will 


kilowatts per pound of coal, or given 
quantity of other fuel, necessarily involves 
individual fuel valves and boiler perform- 
ances, while the proposed system begins 
beyond, and is independent of, these con- 
ditions, and confines itself entirely to the 
electrical performance which it is proposed 
to measure. Electric plants as well as 
steam pumping plants should both em- 
ploy the heat unit rather than the fuel con- 
sumption as the measure of efficiency. 
Written discussions were presented by 
Messrs 
of whom endorsed the paper as a step in 
the the latter 
thought that the input should By rights be 


Porter and Randolph, the former 


right direction, while 
measured from the heat units of the coal, 
although he recognized the difficulties in 
the way, and concluded that for the pres- 
ent the engine should be separated from 
the boiler and be charged with the heat 
steam Mr. Kent thought 


units of the 


AMERICAN MACHINIST 


the boiler should be included in the guar- 


antee, and closed with a characteristic 
piece of advice to the author for the im- 
provement of his paper. 


The next paper read was 


Current Practice in Engine Proportions. 
BY JOHN H. BARR, ITHACA, N. Y. 

This valuable paper by Professor Barr 
represents a vast amount of labor, both 
in the collection of the data and in con- 
densing and arranging it and putting it in 
form for presentation to the society. A 
form with spaces for over fifty items relat- 
ing to the proportions of parts of engines 
was sent to engine builders, and many of 
them filled in the data for from three to 
The ma- 
terial collected covers about 200 engines 
from 20 to 250 horse-power. This ma- 
terial was separated and classified, and 
diagrams have been prepared for the dif- 
ferent details showing the range of dimen- 


sixteen sizes of their engines. 


sions and the mean of accepted practice. 
Such particulars as thickness of cylinder 
walls, flanges and heads, studs, ports and 
pipes, face of pistons, piston rods, con- 
necting rods, and so on all through the 
engine, are successively considered. 

The discussion consisted mainly of ex- 
pressions of approval and some questions 
to which the author replied in closing. 
Of the paper it is mild praise to say that 
it embodies the best collection of data on 
steam-engine proportions that has ever 
been collected. It should, as it no doubt 
largely will, supplant the collection of 
rules and formulas which now occupy the 
pages of our pocket books. Following 
this came 


A Continuous Steam-Engine Indicator. 


BY THOMAS GRAY, TERRE HAUTE, IND. 


The instrument described was first de- 
gas 
desirability must be 


vised for obtaining the record of a 
engine, where its 
especially evident. The most important 
feature of the instrument is in the means 
provided for moving the sheet or roll 
upon which the diagram is traced. In- 
stead of a uniform continuous motion, 
this strip of paper, although moving con- 
stantly in the same direction, is given a 
in velocity with 
A sketch and de- 


scription of the mechanism by which this 


motion corresponding 


the piston movement. 


is accomplished is given in the paper, and 
several interesting continuous diagrams, 
one from a New York and St. Louis ex- 
press train and one from an engine driv- 
ing a street railway plant. 

For the discussion Mr. Carey read a de- 
scription, illustrating the same with black- 
board sketches, of the Amsler continuous 
engine integrator, which does not draw 
an indicator card, but continuously sums 
up the work done by an engine, stroke 
by stroke, and gives the results upon a 
dial \ 


around 


sample instrument was passed 
Professor Jacobus described an 


attachment to the common type of indi 
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cator for converting it into a continuous 
instrument, called 


Professor Gray’s instrument 


and attention to the 
absence in 
of a means of indicating the end of the 
stroke, which he pointed out was import- 
ant, as one half of the length of the record 
represented negative work. Mr. Supplee 
referred to a continuous indicator used by 


Morin in the 4o’s. The next paper was on 


A Mirror Extensometer. 
BY GUS C. HENNING. 
This paper described the instrument 
which was illustrated in our columns re- 
cently, going the 
mathematics of the instrument more fully 
than the article in our columns, 


the description into 
and also 
replying to some criticisms which that 
article had brought out. High apprécia- 
tion of the instrument was expressed in 
the The was 
cluded by taking up the Topical Discus- 
sions and Notes of Experience, several 
subjects for discussion with observations 
having been presented, the first being on 


discussion. session con- 


Steam Distribution at Early Cut-Off. 
BY E. J. ARMSTRONG. 

These notes give results obtained on 
the testing floor, and outline a change in 
distribution intended to take ad- 
vantage of them. These results show that 
at very early points of cut-off the steam 
economy is increased by some throttling 


steam 


of the steam, and Mr. Armstrong has re- 
cently modified his valve gear to produce 
such throttling. He gives some indicator 
cards taken under varying loads, which 
show the action very clearly. No discus- 
sion was brought out on this topic. 


Tests of the Efficiency of the Bicycle. 
BY J. G. D. MACK. 

Diagrams showing the efficiency curves 
of high, medium and low grade wheels 
are shown, and the apparatus by which 
they were obtained described. The high 
the best conditions 
showed an efficiency of 92 per cent., that 


grade wheel under 
of the medium grade being about 10 per 
cent. less, and that of the cheap wheel 
about 10 per still 
Carpenter submitted a written discussion, 


cent. less. Professor 
saying that his own similar experiments 
had shown that the chief loss was in the 
tire—this loss being 3-4 times more than 
all the others added together. 


Basement Floors for Machine Shops. 
BY JOHN. E. SWEET. 

Professor Sweet believes that a layer 
of thin flat stone with enough concrete to 
bring the total thickness up to 6 inches 
is better than 6 inches of concrete alone, 
that a coat of asphalt is best to cut off 
moisture, that a layer of 2-inch plank is 
better than scantlings, and that the top 
thick, as it 
holes ~when repairs 
Mr. Woodbury presented a 


oor should not be over 7¢ 


more shallow 


are necessary 
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the discussion, 


which was too long to reproduce here. 


valuable contribution to 


FRIDAY AFTERNOON 


SION. 


EXCUR 
The afternoon of Friday was given to 
a sail down the Connecticut River to the 


brown-stone quarries, of the Brainerd, 
Shailer & Hall Quarry Co., at Portland 
On the return, the works of the Berlin Iron 
Bridge Co. were visited and a stop mack 
at the new electric power house of the 
Western of the New York & 
New England R. R., over which line the 
1 


Division, 


1 


return trip was made in electrically driven 
cars. The distance of 9.3 miles was made 
—standing start—in II minutes 3 seconds, 
a portion of the distance being made at 
the rate of 62 miles per hour 

FRIDAY EVENING 


SESSION 
The opening paper was on 


A Pocket Recorder for Tests of Materials. 


BY GUS C. HENNING 


This is an instrument that is designed 


machines which 


weight It gives 


for use upon any and all 


have a running poise 
complete record from the beginning to the 
end of a test and it has also the important 
feature of showing the more important 
and the 
While elonga 


tions within the elastic limit are 


events on an enlarged lesse1 
events on a natural scale. 
very min 
ute, and must be recorded on a magnified 
scale which is reliable, changes of length 
beyond this critical point are very large, 
rapid and variable. The change of scale 
this 


controllable, and occurs at 


required is in instrument positive, 


a fixed instant 
or point, and it introduces no errors in the 


record. Several diagrams or records of 


tests are given and explained 
A written discussion was presented by 
Professor Benjamin, which referred to an 


instrument of his and Professor 


Gray offered 
marks on the instrument 


own, 


some complimentary re- 


The next two papers were read and dis 
cussed together: 


The Effect of Alternate Positive and Negative 
Stress on Iron and Steel. 


BY THOMAS GRAY, TERRE HAUTE, IND, 


The paper embodies diagrams showing 
the results of tests upon specimens of cast 


iron, wrought iron and mild steel wherein 


the loads were applied alternately in op 


posite directions. Great difficulty was ex- 
perienced in making the tests, on account 
of the inconvenience of the ordinary test 
ing machine for this work Che tests are 
therefore only considered preliminary to 
1 more extensive and thorough series to 


be conducted under more satisfactory con 


ditions. The results, as might have been 
inticipated, show that the modulus of 
elasticity of the specimen for extension 


are changed by the compression, and that 
the 
after the material has been permanently 
elongated, but the 


change is to some extent retained 


is still only 


change 
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temporary, and disappears after a period 


of rest. 


The Yield Point of Iron and Steel. 


BY THOMAS GRAY, TERRE HAUTE, IND. 


The paper consists of several interesting 


diagrams and a few remarks upon them 


all mainly illustrative of the kind of re 


} 


which have been obtained 


sults 
autographic apparatus described by the 


iuthor at the San Francisco meeting, the 
tests bearing on the peculiar behavior of 
iron and steel as they pass through the 


“vield point.” 


Discussing the first paper, Mr. Hen 
ning reported some tests of his own 
whi h corrobor ited his own recorded re 


sults, and with regard to the second paper, 


he enlarged upon the necessity for dis 


tinguishing between the yield point and 
the elastic limit in all tests of materials 
The next two papers were ilso read 


tovether: 


An Apparatus for Accurately Measuring 
Pressures of Ten Thousand Pounds 


Per Square Inch and Over. 


BY PROF. D. S. JACOBUS, STEVENS IN- 
STITUT 

In this p p Professor ] bh yw 

how simple and easy it may be to do a 


very difficult 
lected \ 


tical steel plug, half an inch in diameter, 


thing apparently 
proper de vice 15s 
fits in a bushing 
and the pressure is ap 
upper 


bearing 


of an inch larger, 
plied to raise the plug. On the 
end of the plug is a ball thrust 


which bears against a fixture capable of 


sufficient resistance \ hand wheel, also 
upon the upper end of the plug, permits 
it to be turned so that the friction due to 
the movement up and down is eliminated 
The apparatus is first balanced upon the 


“oOmMmmMon weigning scales 


platform of a 


then when the pressure is applied the up 


ward thrust of the plug becomes a down 
ward thrust upon the platform, and from 
the weight indicated, in connection with 
1. the 


pressure 1s easly 


the plug are 

puted 

Tests to Show the Influence of Moisture in 
Steam Economy of a Steam Turbine. 


BY PROF. D. S. TACOBUS, STEVENS IN 


STITUTI 

rl tests | sendlne 
taken to prove ¢ t ression 
mong engineers that the presence of a 
small amount ur ght tend 1 
mprov the el y by crea rf. Ne 
density of the jets impinging against the 
wheel buckets The tests showed 
there was pract ly no differ 
sult whether dry or wet steam was used 
The paper d ribes the apparatus em 
ployed and embodies three interesting 
tables, the first giving the steam con 
sumption per horse power hour, the 


mean being 68.7 pounds. The wheel used 


was 85% inches diameter, the revolutions 


about 10,200 per minute, steam pressur 


95 and mean horse power 1.45 


\ paper o1 


The Best Load for the Compound Steam 
Engine. 


BY A. K. MANSFIELD 
on account of the absence of its au 
thor nd of al \ 1 sent written 
liscussio ( yy tithe 
] paper, by the well-known mechani 
| ! ( he B eye Engine Com- 
pany, suggests that ild be known 
ot only of the tual perfor neces ot en- 
gine nder tain | litions, but 
of the relat 1 different 
conditions o that the lue of the 
nged conditior y be properly 
weighed \ diagram is’ given of 
te of two com id condensing Buck 
eve engine showing the w ght of steam 
ed for I. H. P. under different condi- 
ons of load, speed, cylinder ratios, clear 
neces, etc. The lowest steam consumption 
wr W 5.4 pound { steam tor a 
10ss compound 14 x 28 x 24 at 100 revo- 
tions, no steam jacket or reheater. The 
igrams will be of more value when more 
ucl liagrat I l mm record for 
Follow t resolu 
tions of thanks and adjournment. The 
meeting from all points of view was highly 
uccessful The number of members and 
isitors registered at headquarters was 401, 
which for the spring meeting the high 
t ‘ st< ) t 
A A A 
C ‘ y) 
ommercial Review. 
New YorK, SatTuKDAY EVENING, May 29 
MACHINISTS’ SUPPLIES 
Summer st us, and al 
though we have been preserved up to this 
time fror ot d en ting weather, 
this and t rious contemporaneous 
circumstances of the summer months are 
dailv to be looked tor t is little won 
der, if trade disp! mething of the 
veaker tendency wl ertain to char 
cterize t between spring nd fall A 
onsiderabl proportion ot ye sterday and 
the day before spent versation with 
representative mill and 1 inists’ sup 
ply men of this city shows plainly enough 
that hope f a definite business im- 
provement must be postponed until 
utumn 
The bicy irdly be 
yked to for Ip] rder t present, for 
t V re w ther ons work. 
Furnishers of bicycle frames, material, 
et have begun to thi ibout next year’s 
busines Phe ¢ ition o! bicycle 
manufacture in New England is apparent. 
Only a week ago one factory, for instance, 
et 500 men go nd were expected 


soon to dispense with 300 more. It is 


and the ’96 


better than the higher- 


said that the cheaper wheels 


models have sol 
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In regard to prices, the principal change 
of importance to machinists has been an 
increase in the discounts upon set and cap 
screws. They are now quoted at 70 and 
10 per cent. for set screws, iron or steel, 
60 and 10 per cent. for hexagon head cap 
screws, and 65 and Io per cent. for square 
head cap screws. Twist drills, in which 
the competition is keen, have not suffered 
any general reduction of late. That bolts, 
since the bottom fell out of the combina- 
tion, have been remorselessly hewed down 
in price is an old story. Pipe and fittings 
have been on the down grade. 


POWER-TRANSMITTING MACHINERY. 

A few leading manufacturers of power- 
transmitting machinery report that busi- 
ness is slightly improving. Although 
there are not many large orders, more 
work of this kind is on hand than there 
was some time ago. The May moving 
time did not, year, occasion the 
amount of trade usually incident thereto, 
according to the experience of one con- 
cern. Another party remarked to us that 
he does not consider this a very important 
factor in business anyway, since the manu- 
facturers changing their locations at that 
time are principally of the smaller kind, 
who rent upper stories and carry their 
machinery place to another 
when they move. However, he said a little 
flurry of orders was usually then notice- 
able. 

At the factory of P. Pryibil, in this city, 
we informed that a work 
notably on hand is large shafting, 6, 7 
and 8 inch. 
tract for rope 
this locality. They believe that appear- 
ances point to a fair amount of business 


this 


from one 


are line of 
They are executing a con- 


transmission purposes in 


in shafting, owing to the building season 
being open. They are also preparing to 
furnish sugar machinery to be used upon 
the next crop. Since the Cuban war has 
been on, Louisiana is one of the princi- 
pal markets for what sugar machinery is 
still manufactured, and another source of 
demand, of course, is the Northern refin- 
eries. 

The fact is also remarked by the above 
parties, that a considerable portion of 
the business in sight at present is in some 
way connected with electrical enterprises, 
and with this we may couple a remark 
made by Mr. F. A. Errington, manufac- 
turer of a special line of tapping chucks, 
that about half of his recent business has 
been derived from similar sources 


MISCELLANEOUS 

The Standard Tool Company, Cleve- 
land, O., makers of chucks, drills, ete., 
inform us at their New York office that 
the course of trade during the past few 
months has been noticed by them as fol- 
lows: March, best month in a long time; 
middle of April to middle of May, quieter; 
at present, orders. The 
File Works, Anderson, Ind., 
turers of increment cut files, 


REPORTS, 


Arcade 
manufac- 
have their 


more 


customary force still employed, and are 
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running on full time, in spite of the de- 
pressing influences of business generally. 

J. F. Rogers & Co., who do a consider 
able Spanish American, as well as local 
supply and machinery trade, mention that 
they are on the point of closing contracts 
for two saw-mill plants, including the 
steam power machinery to drive them, 
and aggregating about $11,000 in value, 
to go to Nicaragua and Costa Rica. 
They shipped last week a 14 x 14 inch 
engine with boiler, for an Amazon River 
boat, and this week two 200 horse power 
National Water Tube boilers with Wil- 
kinson automatic stokers to Cuba. Re- 
garding the state of export business to 
Spanish American countries, they say that 
inquires are not as numerous as_ they 

(Continued on page 35.) 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 

Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct. 

Engine Castings 4% to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 

Send $1 to the Tabor Mfg. Co., Elizabeth, N. J.. 
for improved stop-motion revolution counter. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


Cost of Manufacturing—Experienced manager 
wiil establish system of costs, giving exact account 
of every detail. Charge based on saving effected. 
Correspondence solicited. Geo. C. Thomas, 99 
Nassau Street, New York, Room 212. 


A A 


A 
Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
—— the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 
By exp. draftsman and M. E. Box 32, Am. Macu. 
On mch. wk., tools, or patterns. Box 29, Am. Maca. 


by experienced man as layer-out in 
Box 28, AMERICAN MACHINIST 


Position 
boiler works. 


Mech. draftsman, 34 yrs. office. 4 yrs. shop, auto. 
and general mchy., wants pos. Box 34, AM. Macu. 


Mech. draftsman and designer, tech. grad., exper. 
machinist, wants pos. Box 4, AMER. MACHINIST. 


Machine designer, tech. graduate. 6 years’ exp., 
wants to change. Address Box 3, Am. MACHINIST. 


A thorough up-to-date mechanic, good manager, 
large exp. in shop mgnt.. engs., light & heavy mach. 
tools and designer, wants pos. Box 33, Am. Macn. 


Exp. machinist and draftsman, who has served as 
general foreman in different shops throughout the 
country, desires position as foreman or supt. Best 
of references. Box 216, AMERICAN MACHINIST. 


A party with a number of years’ exp. in mfg. 
companies desires a situation as assistant to some 
mfg. co. Detailsand management of help pref. Ref. 
furn. Ad. M. W.C., P. O. Box 1829, Boston, Mass. 


Toolmaker, first class on dies and tools, auto. 
mchy., mch, design, experimental, accustomed to 
fine, accurate work; foreman tool and mfg. dept. 
former place; 12 yrs. experience. Box31, Am. Macn. 


Export—Eduecated mech, and drafts., 39, speaks 
English, French, German, Spanish, would travel 
Europe for cycle and other machinery, tools, japans 
and sundries; 20 years in business, 10 in Europe 
Box 17, AMERICAN MACHINIST 


Foundry Foreman— A first-class man, with special 
exp.in one of best shops in this country, is ready 
for an engagement: understands brass as well as 
fron founding; selecting and mixing irons aspec- 
ialty for any purpose. Ad. ‘*Moulder,’’ Am. MAcu. 


A die and toolmaker,-well up in all modern im- 
proved dies for stamping, forming and cutting for 
all sheet metals, as brass, iron, steel. tin, ete.: can 
develop ideas; 15 years experience; best referen- 
ces;can accept at once. Die Maker. care Am. Macu 
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Help Wanted. 


Reliable mechanics to sell my calipers, etc.; good 
pay. Address E. G. Smith, Columbia, Pa. 


Machinist wanted with $1,500 to join me with 
same amount in safe paying business. Address P. 
9. Box 36, Sparta, Wis. 


Thoroughly good machinist, lathe or floor hand, 
to act as foreman at times in small shop; state 
terms. Box 30, AMERICAN MACHINIST 


Wanted—First-class man for crank lathe, also 
planer; permanent and desirable places for really 
good men. Box 25, AMERICAN MACHINIST. 


Wanted—Foreman for foundry of New England 
concern manufacturing engines and machinery; 
young or middle-aged man, steady and reliable, 
experienced in modern practice; iron and brass; 
give age, experience, references and salary ex- 
pected. Box 26, AMERICAN MACHINIST. 


Wanted—A man who can handle men and 
economically operate boilers, engines, refrigerating 
mach’y and elec apparatus, to act as chief eng’r 
for a packing house. Address in own handwriting, 
giving experience, age and salary expected, H. C. 
G., Room 46, 240 La Salle Street, Chicago. 


Machinists wanted in manfg. line. Works in opera- 
tion 17 years without a case of shut-down, reduc- 
tion of wages, or laying off of help. Wages $2 per 
day to ordinary machinists or machine men: $2.% 
per day for good men on floor work. Factory ina 
small country town, one hour's ride from New York 
City. Preference given to men of family who will 
remove here for permanent residence. None but 
competent men need apply. State age, experi- 
ence and give references. Box 19. 

A A A 


CAN MACHINIST. 
Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sa® 
urday morning for the ensuing week’s issu. 

ers addressed to our care will be fon 
warded, 

Cheap 2d h’d lathes & planers. S.M.York,Clev’d,O. 
F.A.Welles, Milwaukee, Wis. 


For sale cheap, 250-ton vertical hydraulic press 
C. C. Hill, Chicago. 


The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 


Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


Will sell at low figure patent No. 569717 Lubri- 
cator Pump. Fr.Kaufhold,Merseburg a/S. Germany. 

Models, experimental and small special "3 
built. Write to Crocker & Lawson,Binghamton,N.Y. 

Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio. 

Wanted—Every reader of this paper to send 85 
cents for The Tool Catalogue. See Montgomery's 
advertisement on page 15 of this edition. 

Wanted—Inventors before applying for a patent 
get “How to Apply for a Patent,’ $1. Sample 
pages free. Henry F. Noyes, 56 Liberty Street, N. Y. 

Wanted—The address of — young man who 
wishes to study mechpnical engineering at a low 
cost. Mech. Dept., Agricultural College, P.O.,Mich. 

Wanted—An Idea. Whocan think of some sim- 

le thing to patent? Protect your ideas; they may 
thes you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C.. for their 
$1,800 prize offered to inventors. 

A machine shop, with modern equipment, heav 
and light machinery, cranes of 20 tons capacity anc 
10,000 square feet of unoccupied floor space, would 
contract to manufacture any kind of machinery. 
Parties already having machinery built under con- 
tract might do well to write us for estimates 
Box 62, AMERICAN MACHINIST. 


Columbia University 
in the City of New York. 


care AMERI- 


Calipers & Gauges. 





SCH MINES, 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 


Four years’ undergraduate courses and speo- 

facilities for graduate work in all departments, 

rculars forwarded on application to the Secre- 
tary of the University. 
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»- IMPROVED. . 


15-inch Hendey Shaper. 


Latest Improvements. 
Useful Attachments. 
Strong and Powerful. 


+--FOR... 


Die Work, Tool Room or General Shop Work. 


A AAA 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion, 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 








This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustmeat fine 
and delicate. SEND FOR CIRCULAR. 


AAAA 


THE HENDEY MACHINE Co. 
TORRINGTON, CONN. 


Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. 


CHAS. CHURCHILL & CO., London and Birmingham. 


Se: SCHUCHARDT & SCHUTTE, Bertin and Vienna. 


EUGEN SOLLER, Basel, Switzerland. 





Continued from page 34 
should be at this season of the year. West 
Indian trade is relatively better than South 
American, because of the unfavorable ex- 
change rates from the latter, particularly 
from Brazil 
EXPORT NOTI 

he United States Consul at San Juan 
del Norte has informed the State Depart- 
ment that after July, 1897, all invoices, 
bills of lading, etc., presented at the Cus- 
tom House at Bluefields will be rejected 
if the weights and measures therein men- 
tioned are not expressed in metric de- 
nominations. 


Quotations. 
NEW YORK, Saturday, May 29. 


Iron—American pig, tidewater delivery: 


No. 1 foundry, Northern.......$12 00 @$12 58 
No. 2 foundry, Northern....... 11 00@ 11 2% 
No. 2 plain, Northern.......... 10 50@ 11 00 
Gray forge, Northern . §75@10 
No. 1 foundry, Southern.. .. 10 25 @ 10 75 
No. 2 foundry, Southern... . 9 75 @ 10 00 
No. 3 foundry, Southern .... 950@ 1000 
No. 1 soft, Southern 10 25 @ 10 80 
No. 2 soft, Southern 9 75 @ 10 00 


92;@ 9 8O 

Bar Iron—Base— Mill price, in carloads, on 
dock: Common, 1.00 @ 1.05c.; refined, 1.10@ 
1.2o Store prices: Common, 1.25 @ 1.35¢.; 
refined, 1.35 @ 1.45 


Foundry forge, or No. 4, Southert 


Tool Steel—Ordinary sizes, standard quality, 
6@i7c., with some brands perhaps a IHIttle 
less; extra grades, 11 @12c.; special grades, 
16c. and upward 

Machinery Steel Ordinary brands, from 
store, In small lots, 1.50: 

Cold Rolled Steel Shafting—Base size, 2.50c¢., 
in small lots, from store 

Copper—Carload lots, Lake Superior Itngot, 
11% @ 11\e.; electrolytic, 10544 @ 10%e.; cast- 
ing copper, 10% @ 10% 

Pig Lead—In carload lots, 3.25c., f. o. b., 
New York 

Pig Tin—For 5 and 10-ton lots 13.65 @ 
13.70¢e., f. o. b 

Spelter—In carload lots, New York delivery, 
4.20 @ 4.25c., f. o. b 

Antimony—6% @ 7\4c., according to brand. 

Lard Oil—Prime city, present make, com- 
mercial quality, in wholesale lots, 36 @ 38c. 


a “+ A 


New Catalogs, 


‘There are three sizes of Standard Ca 
first authorized by the Master Car Bui : 
Association, 9°xJ2", 6x9" and 3%"x6. 
We recommend the 6’ x9" size for machinery 
catal When they must be larger or smaller, 
one a te other standard sizes should be 
adopted if possible. 


We have received from Keuffel & Esser 
Company, New York, a@ catalog of drawing In- 
struments, with prices included. The catalog 
contains about 420 pages, and Is 54x 8% 


inches. 


We have received from the Diamond Clamp 
& Flask Company, Richmond, Ind., a catalog 
of pattern shop supplies, such as core box 
pins, clamps, fillets, et rhe catalog Is 2% x 


5\%4 inches. 


R. K. Le Blond, Cincinnati, O., has sent us 
a catalog containing illustrations and deserip- 
tions of lathes, drills, tapping machines and 
other machine tools. The catalog is standard 


size, 6x 9 inches 
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Lincoln Milling Machine 


COLT’S MODEL, 1897. 


With Foot Stock, Vise, Pan and Patent Adjustable Stop Mechan- 
ism that prevents breakage of mill teeth when the work is run 
up to the cutters 

Made in three sizes, with single and double — Ss. 

GRANT Single and Double Head Milling Mac hines, Vertical 
Spindle and Circular Milling Machines in variety, Milling Cut- 
ters, Milling Machine Vises and Centers. 

Ask for the * Machinists’” Catalogue 








We are in receipt from the D. E. Whiton 
Machine Company, New London, Conn., of 
an illustrated catalog and price list of lathe 
and drill chucks. The catalog is standard 
size, 6 x 9 inches. 





Wiley & Russell Manufacturing Company 
Greenfield, Mass., send us a catalog of ma- 
chinists’ tools, including dies, mandrels, 
reamers, taps, etc. The catalog contains 204 


pages, and is 3% x 5% inches. a 44 
si ad a _ THE PRATT & WHITNEY COMPANY, 
The Wilbraham Baker Blower Company, 0 ) HARTFORD, CONN., U. S. A. 


Philadelphia, Pa., has sent us a catalog con- 
taining descriptions and illustrations of the 
“Green” pressure blowers and gas exhausters. 
The catalog is standard size, 6 x 9 inches. 


NEW YORK: 123 Liberty St. BOSTON: 281 Franklin St. CHICAGO: 42 South 
Clinton St. LONDON, England: Buck & Hickman, 280 Whitechape! Road. 
PARIS, France: Fenwick Freres & Co., 21 Rue Martel. 





. Lathes! Planers!! Shapers, &c. ! 


Our tools are all of the latest and most approved de- 
signs, while the workmanship, material and finish 
are of the highest order. You will find it an advan- 
tage to have our catalogue and special prices be- 
fore placing your order. 


ee SEBASTIAN LATHE CO., 


117 and 119 CULVERT ST., CINCINNATI, OHIO. 


F. D. Winkley & Co., of Madison, Wis., 
have seut us a small catalog of oil-hole covers. 
These are made in various sizes, and several 
letters from those who use them are given. 
The catalog is standard size, 34% x 6 inches. 








Priestman & Co., of Philadelphia, Pa., send 
us a catalog of the Priestman safety oil en- 
gine. Half-tone engravings are given of this 
engine, and a number of testimonial letters * ° 7 : 

8vo, Cloth, $3.00. 
are included. The catalog is 6 x 9% inches. Heating and Ventilating 
eg ge JOHN WILEY & SONS, 
The D. E. Whiton Machine Company, New Buildings 
as 53 East roth Street, 


London, Conn., sends us a catalog of auto- 


matic gear cutting machine; also one illus By R. C. CARPENTER. New York City. 


trating and describing lathe and drill chucks. 
Both catalogs are standard size, 6 x 9 Inches. 


Wais & Roos Punch & Shear Company, Cin- Finest Machine Relieved Taps and 














MACHINIST'S SET—TAP WRENCH & TAPS 


clnnati, O., have sent us a catalog of puneh- | — Adiystable Tap Wrenches fe WRENCH No.4 ~191n. LONG ane RELIEVED 
PER, PLUG & BOTTOMING TAPS %TOdin.— 24 TAPS. 


ing, shearing, crimping and bending machines. 
The catalog is standard size, 6x 9 inches, and IN CASES. 


will be mailed to any interested upon appll- SCREW PLATES, DIES, &c. 











cation SEND FOR CATALOGUE. 
We have received from the Pennsylvania WILEY & RUSSELL MFG. co., 
Bolt & Nut Company, Lebanon, Pa., a catalog GREENFIELD, MASS., U. S. A. 
containing 90 pages and bound in cloth. It Agents in London, SELIG, SONNENTHAL & CO , 85 Queen Victoria Street. 





contains siuatenttons * vareeae kinds of DYER & DRISCOLL, 
rivets, forgings, spikes, nuts, washers, etc., e 
and is standard size, 6 x 9 inches. ATENT GOLIGITORS, 38 WALL ST., HV. 
We are In receipt from the Gisholt Machine Bow done. off vag, Pr eee. Foot Power Screw Cut- 
Company, Madison, Wis., of two catalogs, one bork, Goth for Ha amd forssan Countrea, ting, Autematic Cross 


devoted to the description of tool grinders, +t 0 te” eat fi tee Feed, 9 and 12” Swing. 
and the other to a general line of machine ines ~~ ad oa Send for Catalog B. ° 


tools, including lathes, screw machines, etc. Seneca Falls Mfg. Co 
Both the catalogs are standard size, 6x9 a — tn 687 Water St., Seneca Falls, N-Y. 
inches. 

'96 THE NEW ‘96 JENKINS ‘96 
JENKINS STANOARD pack. S the Perfection of Joint Packing. Instantaneous, 


Does Not Squeeze Out and not necessary to 
follow up joint. We g arantee it to last for years 











We have received from the Murray Iron 
Works Company, Burlington, Ia., catalog No. ; 
28, containing illustrations and descriptions « iD Fs 


of the Sioux Corliss engines. Very full par- cans : : 

ticulars of the different parts of these en JENKINS STANDARD PACKING on any and all pressures of steam or any kind of 
gines are given, and the catalog is standard ra SQ) KG joint where packing is requ red. Does not rot, burn 
size, 6x 9 inches. Nese Fung or blow out, therefore the best for all purposes, 
JENKINS STANDARD PACKING Call for and insist on having ’96 JENKINS ’96, 


stamped like cut. . ° 


JENKINS BROS., New York, Boston, Phila., Chicago. 


We have received from Charles P. Willard 
& Co., Chicago, Ill, a catalog in which are 
described and Illustrated various styles of 
marine engines and boilers especially suited 
to the propulsion of yachts, launches and 
other small craft. The catalog is standard 
size, 6x 9 inches, 


We are in receipt of a catalog and a sup- a , it + =~ 
plement to that catalog from the Morse Ma- KLE =a € 
chine Company, Rochester, N. Y., in which fs > 








illustrated and described all kinds of furni- 
ture peculiar to drafting rooms, including 
blue print frames, paper cabinets, drawing 
tables, easels, ete. The catalogs are 5x 8% 
inches. 


The Toledo Machine & Tool Company, Die and Tool CRESCENT STEEL CO. 


of Toledo, O., have just issued their 1897 cata- 
log of dies, presses, shears, punches and other 


a f 
_ WORCESTER > 
f S.. For omic * ye MASS. 3 


, 








machines for working bar and sheet fron and PITTSBURGH, PA. 
steel. At the end of the catalog, which con- tee CHICAGO, ILL. 
tains 127 pages, a telegraphic code is in- e NEW YORK, N. Y. 
cluded for use when ordering or making in- DENVER, COL. 





quiries. It is standard size, 6 x 9 inches. NO BETTER MADE. 
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FOR ALL PURPOSES. 
Manufactures. 
( BICYCLES. 
Especially - rae TOOLS. At Pawtucket, R. I., F. C. Sayles intends te 
erect a new bleachery 
us what you wart an vou will get 
The plant of the Riverside Machine Works, 
—> J.T. th by PRATI & INMAN, Worcester, Mass. | at Kokomo, Ind., is to be enlarged 
PROVIDENCE, R. : U.S.A. Sixty-eight Years in the Steel Business. At East Liverpool, O., the plant of Buford 
ilustrated Circular Bros. was recently destroyed by t 
to Manufacturers. William H. Grundy & Co., of Bristol, Pa., 


Finished Castings. 


H. H. FRANKLIN MANUFACTURING CO. 


Franklin Street, Syracuse, N. Y 


NEW | 
PRODUCT | 





**THE WORLD’S BEST.”’ 


THE PANCOAST VENTILATOR. 


HANDSOME, STRONC, DURABLE, EFFICIENT. 
Leads them all in giving the best of Ventilation. 
Houses, Mills, Factorie 8, School-Houses, Churches, Refineries and Founderies use 


them w ith’ perfect results 
Architects in pre paring plans for buildings should always specify the Pancoast 


Ventilator. 
pee PANCOAST VENTILATOR CO., Inc., Manufacturers, 
Offices, 316 Bourse Building, Philadelphia, Pa 
United States, Canadian and Foreign Patents. 








PRENTICE BROS.. 
WORCESTERMASSLNA 


Builders of 
Diino cH 


ENGINE LATHES 


FOR. -SHOPS, 


Rann Bp oc BUILDERS 
DOLED MAKEUS SMO YARDS 


—ANSD ~— 


GENEAL MACHINE WORKS. 
CATALOGUB_ERBB. 














No. 2 Prentiss 


Screw 


Machine. 


Wire Feed. 
Capacity, J in. 
AtEm 


Machine 
Tools 


Both New and Second-Hand. 


ie as ss 

Prentiss Tool and Supply Co., 

115 LIBERTY STREET, 
NEW YORK. 








Chicago Store: 
»2 & 64 So. CANAL STREET. 





erecting an addition to their mill 


At Richwood, Ga., the 
George 


mill owned by Mr. 
Parrott has been destroyed by fire 


rhe Forge & Bolt Company, 
sun work on an 


of Chicago, Il., 
addition to its plant 


has be 
rhe Acton Iron Works, of Birmingham, Ala., 
have begun the enlargement of their capacity. 


The Roberts Machine 
ville, Pa., 


Company, at College- 


is erecting an addition to its plant. 


The Bellaire Edge 
Company is making 
to Columbus, O 


Tool & Steel 
preparations to 


Casting 
remove 


James Hillis & Son, Halifax, N. 8., have 
commenced the erection of a new foundry on 


Campbell street. 


The Somerville (N. J.) Woolen Company are 
putting in a new fulling mill, and add 
other machinery, 


will 


At Black Rock, Ark., the 
pany intends to erect a new 
stall more machinery. 


Com 
building and In- 


Cooperage 


The plant of the Miller Iron Company, 
Providence, R. I., has been damaged to a con- 
siderable extent by fire. 

The pottery works of the Parmenter Manu- 
facturing Company, at East Brookfield, Mass., 
lave been destroyed by fire. 

At Chicago, the Champion Refrigerator 
Company has been incorporated by Frank L. 
Williams and J. Henry Westover 

At Duluth, Minn., the National Iron Com- 
pany has been incorporated by J. Evered, 
Walter Evered, H. RK. Armstrong and C. F, 
Doherty. 

At Colorado Springs, Col., plant will 
soon start up under the of the Edgar 
Car Sealing Company Mr. W. K. Edgar Is 
interested. 


a new 
name 


of Cam 
buildings and 
suitable 


The Shear, Roll & Punch Company, 
bridge City, Ind., will erect new 
place machinery 
location can be found 


just as soon as a 

Babcock & Wilcox (Ltd.) have opened a new 
office at 21 St. Vincent place, 
land, but the principal office is 
Kenfrew, 


Glasgow, Scot- 
at their works, 
near Glasgow. 

At Youngstown, O., the Wall Plas- 
ter Company has been incorporated. Messrs. 
V. Heasley, J. W. Dickey, F. 8 and M, 
C. MeNab are the incorporators 

The Carolina Manufacturing Company, New- 
berry, S. C., contemplate the erection of a 
plant at an early date. Mr. J. J. Lane Is 
and John W. Taylor, treasurer. 

The Dorner & Dutton Company, of Cleve- 
land, O., has been incorporated to engage In 


Granite 


Culver 


secretary 


the manufacture of machinery The incor- 
porators are J. H. Van Dorn, E. J. Leighton, 
H. Hodell, W. A. Dutton and Hl. A. Dorner. 
The West Leechburg Steel & Tin Plate 


Company, of West Leechburg, Pa., has been 
granted a charte! The directors comprise 


Messrs. D. M. Campbell, Leechburg; W. D. 


Patton, R. \ Reynolds and E. ¢ Ross, of 
Kitanning 

The Manufacturers’ Steam Laundry Com- 
pany, of Rosebank, Richmond County, N. Y., 


has been incorporated with a capital stock of 
Leo Stern, Jacob M. Frank, of New 


snansky, of Rosebank, 


S500 000 
York, and Edmund Ie 
directors. 


ire the 
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We Desire to Sell All the 14-inch Lathes Wanted 


A A A 





Have made prices so reasonable, and quality and 
capacity so good and great, that you cannot 
afford to overlook this Lathe, if you are in the 
market for a Lathe of this size. 

We apply the planer principle on the Lathe, namely: 
VERY RAPID FEED FOR A FINISHING CUT. 

It will do surfacing in ONE-EIGHTH THE TIME of the 
ordinary Lathe. 

It will cut threads as coarse as TWO TO THE INCH 
as fine as 64 TO THE INCH; with all threads and 
fractions of threads that the combination of five 
times I! gears will make. 

THE GEARS ARE ALL MOUNTED AND NEVER NEED BE 
REMOVED. 

it has independent friction and cross-feed, also 
friction length feed. 

INDEX FOR SCREW-CUTTING IS EVEN MORE SIMPLE THAN 
ON THE OLD STYLE LATHE. 

it has 114 inch hollow spindle. 

It carries 2 inch belt. 

It cuts threads as accurate as skill can produce. 

it will eara more money than any Lathe offered. 

it is simple; it is well made; it is accurate. 

Ia short, it is indispensable. 

In fact, you should write us about it 


The Lodge & Shipley Machine Tool Co. 


CINCINNATI, OHIO, U. S. A. 


Messrs. MARKT & CO., Ltd., Hamburg, Berlin and Paris, Agents for Continent of Europe. 


C & C Slow-Speed Generator, 


(Direct Connected or Belted.) 








Detachable Low Temperature 


and Interchangeable 
Field Coils. 


Increase. 


High Efficiency. 


Slotted Armatures. i 
Large Self-Oiling and 


Reaction Brush Holders. Self-Aligning 
Bearings. 





SIX-POLE GENERATOR. 


Automatic Regulation at all Loads. 


Branch Offices: 


goes seems, = &  C & C ELECTRIC CO., '43 tery Street 


630 Equitable Building, ATLANIA, GA. 














AMERICAN MACHINIST 


June 10, 1897. 





HERCU LES’ COMBINATION Leaves the? 244 
cm STMT, stem clean tke, 


ecccccccccces — 
Patented and Manufactured Eaclusively by 
PEERLESS 


RUBBER MFG. CO. 


16 Warren St., NEW YORK. 


16-24 Woodward Av., Detroit, Mich. 
2u2 20S. Ww ater St., Chicago, Ill 





METALLIC: SToP-VALVE: PACKING 








OEE EEE EES CECE CPOE OPES OPES OPES OES OESEMEY 
Bemis & Call 
Hardware and Tool Co. 








P. 0. Box 2250 SPRINGFIELD, MASS. 





Makers of Nut, Pipe, Combination and S. Wrenches, 
Calipers, ro bey Punches, Etc. 
A or 


OCR ES CAO COO COO OOOO eC oe 


STANDARD TOOL Co. @ 


MANUFACTURERS OF 


MECHANICSFINE TOOLS 


ATHOL. MASS. u. S. A.% 


BELLOW s* 
Com BINATION 
TRY SOUARE,MITRE 
CENTER SQUARE 
PROTRACTOR 
& LEVEL 














KEUFFEL @ ESSER Co. 


NEW YORK. 


127 Fuiton and 42 Ann Streets. 
Krar ee. 
1 Madison Street, CHIC Att 
8 Locust Street, ST. LOUIS 
ap tetpin or epeinati & Surveys ng Instruments. 


Wr thay Ag iffel & Fs oh Retin, 


42 ae * ~ ost plete and reliable catalogue, repr ati ng the 

estand wet " te stor k ir 
gy Aa warranted to be as deacribed {a 
lect t i e with intimate 


ich are ow rent 
n 





a Iio- 
inch circle. If you are think- 
ing of a Radial Drill 


should investigate the many 


you 


features of this machine. 
We will send full descrip- 
tion on request. 


BEMENT, 
MILES & CO. 
Philadelphia, Pa. 


rtlandt Street ; Marquette Bldg 




















De FRIES & CO. 


IMPORTERS OF 


AMERICAN MACHINES ayxv I'OOLS, 


BERLIN C. DUSSELDORF, 


? GERMANY. 
49 Kaiser Wilhelmstrasse, Rhineland. 


General Agents of the Davis & Egan Machine Tool Company. 
Ohio. 


WANT GENERAL AGENCIES FOR OTHER LINES OF MACHINES AND 
TOOLS FOR GERMANY, AUSTRIA, BELGIUM, HOLLAND, RUSSIA AND 
SCANDINAVIA. 

LARGE STORES IN BERLIN AND DUSSELDORF provided with electric light 


electric cranes, electric lift. 











Cincinnati, 





Machines seen in motion driven by a 20 H. P. electro-motor. 





HIS tool will drill a hole 0000000060006 
in the center of MACHINISTS’ 


OOOO 


CENTRE 
PUNCHES 


STARRETT QUALITY. 


Behr 














nds tempered, 
tops oval points nicely ground 
Length, each, 4in. Diameter, A Bey 
cs. DF 

Price, each, .20; per doz., $2.00. 
of Fine Tools and 


WS page Catalogue 


Cutters [ree 


Ht STARRETT (8% w. 


ATHOL, MASS., U.S.A. 


$99 SOSH SH SHOHOSOOS 


illic tinal allah atdatadiada te 
09O9FOO05F0OOF0550005656066040006 





Electricity, 
Mechanics, 
Steam Engineering. 


STUDY AT HOME 


By our Efficient Correspondence Method. 


Our 72-Page Catalogue Explains. Sent Free. 


Institute for Home Study of Engineering, 


222 Seneca Street. CLEVELAND, 0. 
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Piane Tales From Whitney 





FOURTH TALE. 


Catter-head bearing of ample size, accurately 
fitted. Those on P-4 Planers are 10 inches 
tong, 2 inches diameter. Genuine babbitt 
boxes, bored and bend: “scraped. 


Baxter D. Whitney, 
WINCHENDON, MASS. 
® e e 


COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 
mm 


— J.T.SLOCOMB& 
PROVIDENCE,R.1|. U. 


LEAD SCREW STEEL, 
ROLLER STEEL, 
MACHINERY STEEL. 


PRATT & INMAN, 


Storty eight years in the 
Steel Business 




















Worcester, Mass. 





SR AE CUTTERS” 


ERS 
nn ‘Lad VARIETY 
re] Tren 
"N 


J. E RL "AND S 








Depth ana Bevel Gauge 
? No. 56. 


A First-Class Tool. 





Price complete, $1.25 








MADE BY THE 


SAWYER TOOL CO., 


SEND FOR CATALOCU 


pUPReeSTER MACHINE SCREW CO 


Athol, 
Mass: 











Manufacturers of Set, Cap & 
Machine Screws, *tuds, etc. 


Die and Too] CRESCENT STEEL Co. 
Steel , PITTSBURGH, PA. 


CHICAGO, ILL. 
NEW YORK, N. Y. 
NO BETTER MADE. 


DENVER, COL. 








FOOT- 
POWER 


LATHES 





FOR THE 
ELECTRICIAN, nes 
EXPERIMENTER, SEND FOR 

CATALOGUE. 


BICYCLE REPAIRING, 
GENERAL MACHINE SHOP WORK. 
O. 6 LATHE. 


cote eee 


W.F.& INO. BARNES C0., 1995 Ruby St., ROCKFORD, ILL. 


LONDON, E. C. 








CHAS, CHURCHILL & CO., ENGii3H AGtnTs 


L.COES 


Genuine Improved | 
Knife Handle Patent | 


Screw 
Wrenches —— - 


Manufactured by 


Coes Wrench Co., Worcester, Mass. 


























Patented Dec. 15, 1891. 
Patented April 30, 1895. 


Established in 1839. 
Registered April 9, 1895. 


Sectional View Illustrates our New Knife Handle, showing 
Manner of Construction. 
22" STRAIGHT BAR, EXTRA LONG NUT FOR SCREW IN JAW. ce? 


The Best Made and Strongest Wrench in the Market. 


J. C. MCCARTY & CO. 
JOHN H. GRAHAM @ CO. 





NEW YORK AGENTS. 


THE PANCOAST VENTILATOR. 


HANDSOME, STRONG, DURABLE, EFFICIENT. 
Leads them all in giving the best of Ventilation. 
Houses, Mills, Factories, School-Houses, Churches, Refineries and Founderies use 


them with perfect results, 
Architects in preparing plans for buildings should always specify the Pancoast 


Ventilator, 





**THE WORLD’S BEST.” 


PANCOAST VENTILATOR CO., Inc., Manufacturers, 
Offices, 316 Bourse Building, Philadelphia, Pa. 


United States, Canadian and Foreign Patenta, 


—s 


IMMEDIATE DELIVERY 


ON 12-14 AND 18-IN. STROKE. 


Me OTHER rine MACHINE TOOLS 


FITCHBURG MACHINE WORKS 
ITCHBURG, MASS., U.S. A. 


CATALOGUE E, SEND FOR IT. 



















48-IN. 


PLANER. 








AUTOMATIC FRICTION CLUTCH CO. 


CATALOG ON REQUEST. 
821 STATE STREET, 
ERIE, PA._—- ———m 
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We Make the Bold Statement 


That our 14 in. and 16 in. Lathes are UNEXCELLED. 
We erect FIFTY Lathes, including beds, at ONE TIME. 
We have fifty on the floor now finishing. We assert that 
they are capable of MORE WORK, have greater RANGE 
POWER and CAPACITY, for doing a varied character of 
work, within a given time, than ANY LATHE offered. 
We guarantee their TRUTH, ACCURACY and GOOD 
WORKMANSHIP. We can make INSTANT SHIP- 
MENT of TWENTY-FIVE Lathes, if necessary. 


THE LODGE & SHIPLEY MACHINE TOOL COMPANY, 


CINCINNA'1J, OHIO," U. S. A. 
SCHISCHKAR & CO, Birmingham, Fagland, Agents for Great Britain. MARKT & (0O., Ltd., Hamburg, Berlin and Paris, Agents for Lurope. 























Perhaps you think this is an 


eclipse — its real mission is to 
remind you that there is a Machine 
Tool Works making a specialty of re- 
ducing the cost and improving the pro- 
duct of any piece in metal, made in dupli- 
cate parts, that must be turned, faced, 
bored, or threaded. They make turret 
machines, boring mills and special 























(J lg \ lathes, study the needs of each 
iil . wv - | case and furnish tools that save 
| ee iy money, time and trouble. 
nr Ask for catalogue. 








A Drill Chuck 


must hold drills true and prevent their slipping, if it don’t do 
that it’s a failure. Most drill chucks depend on the grip of 
the jaws,—if the drill slips the size number is wiped out and 
the chuck isn’t helped any. Here is a chuck that bites just as 
hard as any of them, yet a drill can’t slip if there is pressure 
enough on the jaws to keep it from falling out. The “ posi- 
tive driver’ costs nothing extra—lasts, well let your grand- 
children worry about that. Our Chuck Book free. 


The Pratt Chuck Co., Clayville, N. Y. 
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A Machine that no Shop can Afford 


_.____ To be Without ! 





WRITE FOR 
FULL DESCRIPTION. 


TURRET 
Boring and Turning Machine. 





English Branch, 39 Victoria St., London, S.W. 





Beats the Lathe many times over for 


Boring Small Work. 
The Niles Tool Works Company, 


Branches: NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, PITTSBURGH. 


CORRESPONDENCE 
SOLICITED. 


Main Office and Works, 
HAMILTON, OHIO. 











* a = rj ~ = rf = a 

THE G. A. GRAY CO., CINCINNATI, O. 
HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill. 

STRONG. ,C ARLISLE & TURNEY CO., 193 Bank St, Cleveland, O 

These Machines E. A. KINSEY & CO., 331 West Fou th bt., Cincinnati, O. 

are sold THOS, K. CAREY & BROS. CO. 





26 Light St., Baltimore, Md, 


by the following J.J. McCABE, 14 Dey St., New York C ity. 
Agents: PACIFIC TOOL & SUPPLY CO., 102 Fi rat St., San Francisco, Cal. 
SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CU.,, Ltd., London and Birmin ngham, England. 





Nbhin Mui be Snap, PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
THE CENTRIFUGAL SAND MIXER? 
HAVE THE VICARS’ MECHANICAL STOKER? 






ae 





Something every manufacturer 
should know abor Cirewar 
plete nga Finished Castings 


NEW - Finished Castings. 


PRODUCT ) 


H. H. Franklin Mig. Co., Fran\lin Street, Syracuse, N.Y. 


For Books on Electricity 


Write to the 
American Machinist Publishing Co., 


SHAPERS. 





New York. 








EXPORT TRADE 
A SPECIALTY. 


Ca ON AlRo 


ST. LOUIS, MO. 








“(OM PRESSOR WORKS 
can ALOGUE: 26 Grtiandt st 


NEW YORK. 








4 in. Extension Base Shaper. 
WHEELS 
‘ DOUBLE TRIPLE QUICK’ STROKE. Gives 100 per GEAR 
cent. more ies *s per minute than any o ther CUTTING 


Grant Gear Works, 
1% South 11th Street, 
PHILADELP 
6 Portions | Suseh 


86 unt on 
CLEVELAND. 


Send for Catalog. 


Sharer made 
Write for our '97 Shaper Catalog. 


GOULD & EBERHARDT, 
NeEwaRK, New JERSEY, U.S.A. 


( Jon» Lana & Sons, Johnstone, Scotland 
Scnucnarpt & Scuurtrs, Berlin, Vienna, Brussels, 
Shaper Agents 
Agents. 


HIA. 


Foreigt 
Moscow, Russia 
« ‘aanee. Vienna, Aue haper 


Ga _ oeerEN & Cx 
( wi Cump 








CRANES 

















The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


. 
Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 
Representative for Germany, Switzerland, Austria-Hungary, Russia, 


foilan —— igium : M. KOYEMANN, Charlottenstrasse, 112, 
Dusseldorf, Germany. 


England: HENRY KELLEY & CO., 


“ ACME 


Machinery Co. 


26 Pall Mall, Manchester. 














MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. +— 


ALSO SEPARATE 
HEADS AND DIES. 





SET~’»v CAP SCREWS 


CINCINNATI SCREW &TAD f ; 


STANDARD #*° SPECIALS. 
CINCINNATI,O.,U.S.A. 


FOR ENGINES Ano MACHINERY. 








PAWLING & HARNISCHFEGER, 


163 Clinton Street, MILWAUKEE, WIS. 





MANUFACTURERS OF 
Twist scheahie Reamers and Taps 
SNOARD TOO oes 


CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 











